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The  objective  of  this  study  was  to  develop  procedures  for  use  by  the  U.  S. 
Army  Engineer  District,  Mobile,  to  detect  and  monitor  activities  requiring  a 
Corps  of  Engineers  permit  pursuant  to  Section  404  of  the  Federal  Water  Pollution 
Control  Act  Amendments  of  1972,  Section  10  of  the  River  and  Harbor  Act  of  1899, 
and  Section  103  of  the  Marine  Protection,  Research,  and  Sanctuaries  Act  of  1972. 

The  detection  and  monitoring  procedures  developed  in  this  study  included  — 
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three  methods  of  acquiring  remotely  sensed  data:  satellite-  and  aircraft-borne 
digital  scanner  methods  and  airborne  photographic  methods.  The  two  digital 
scanner  systems  investigated  for  the  study  were  the  Landsat  Multispectral 
Scanner  System  and  the  National  Aeronautics  and  Space  Administration  Modular 
Multispectral  Scanner.  The  equipment  and  procedures  used  in  these  systems, 
which  obtain  the  type  of  information  required  by  the  Regulatory  Functions 
Branch,  Mobile  District,  are  described.  Aerial  photographic  systems  are 
described,  and  examples  of  several  applications  of  detection  and  monitoring 
procedures  involving  wetlands,  waterbodies,  and  structures  are  given.  A 
summary  of  available  remote-sensing  imagery  from  Federal  and  State  agencies  is 
given,  y 

The  report  includes  appendices  containing  the  following  information: 

(a)  instructions  for  reading  map  coordinates;  (b)  a  description  and  listing  of 
a  computer  program  that  converts  geographic  coordinates  to  Universal  Transverse 
Mercator  Coordinates  and  vice  versa;  (c)  the  development  of  film-filter 
matrices  (arrays  of  numbers  indicating  the  suitability  of  a  particular  film  and 
filter  combination  to  detect  a  given  feature  against  a  given  background); 

(d)  various  state  laws  affecting  permit  activities  in  the  Mobile  District 
coastal  areas;  and  (e)  a  photointerpreters  *  catalog  of  regulated  activities. 
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PREFACE 


The  study  was  conducted  from  October  1976  to  September  1978  at  the 
U.  S.  Army  Engineer  Waterways  Experiment  Station  (WES)  by  personnel  of 
the  Environmental  Systems  Division  (ESD) ,  Environmental  Laboratory  (EL). 

The  investigation  reported  herein  was  authorized  by  LTC  D.  R.  Pope, 
Acting  District  Engineer,  U.  S.  Army  Engineer  District,  Mobile,  Mobile, 
Alabama,  24  August  1976  and  is  in  support  of  the  Regulatory  Functions 
Branch  (RFB)  of  the  Mobile  District.  The  overall  program  managers  at 
the  Mobile  District  were  Messrs.  D.  N.  Conlon,  Chief,  RFB,  and  W.  E. 
Workman,  Geologist,  RFB. 

The  study  was  conducted  under  the  direct  supervision  of  Mr.  J.  K. 
Stoll,  Chief,  Environmental  Simulation  Branch  (ESB) ,  and  under  the 
general  supervision  of  Messrs.  B.  0.  Benn,  Chief,  ESD,  and  W.  G. 
Shockley,  Chief,  Mobility  and  Environmental  Systems  Laboratory.  The  ESD 
and  ESB  are  now  part  of  the  EL  of  which  Dr.  John  Harrison  is  Chief. 

Dr.  H.  Struve,  Physicist,  ESB,  was  responsible  for  the  Landsat  Multi- 
spectral  Scanner  and  the  Modular  Multispectral  Scanner  analysis  and 
evaluation.  Dr.  W.  L.  Kirk,  ESB,  was  responsible  for  the  mapping  of  the 
coastal  jurisdictional  areas.  Drs.  Struve  and  Kirk  were  responsible  for 
preparing  the  report.  Particular  appreciation  is  expressed  by  the 
authors  to  Mrs.  Ruby  Britton,  RFB,  for  her  willing  assistance  throughout 
the  study. 

COL  John  L.  Cannon,  CE,  and  COL  Nelson  P.  Conover,  CE,  were  Com¬ 
manders  and  Directors  of  the  WES  during  the  course  of  the  study  and 
report  preparation.  Mr.  F.  R.  Brown  was  Technical  Director. 
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CONVERSION  FACTORS,  U.  S.  CUSTOMARY  TO  METRIC  (SI) 
UNITS  OF  MEASUREMENT 


U.  S.  customary  units  of  measurement  used  in  this  report  can  be  con¬ 
verted  to  metric  (SI)  units  as  follows: 


_ Multiply _ 

acres 

cubic  feet  per  second 
cubic  yards 
degrees  (angle) 
feet 
inches 

miles  (U.  S.  statute) 
square  feet 
square  miles 
yards 


_ *1 _ 

4046.856 

0.028317 

0.764555 

0.017453 

0.3048 

25.4 

1.609344 

0.092903 

2.589988 

0.9144 


_ To  Obtain _ 

square  metres 

cubic  metres  per  second 

cubic  metres 

radians 

metres 

millimetres 

kilometres 

square  metres 

square  kilometres 

metres 


REMOTE-SENSING  PROCEDURES  FOR  DETECTING  AND  MONITORING 
VARIOUS  ACTIVITIES  REGULATED  BY  THE  MOBILE  DISTRICT 


PART  I :  INTRODUCTION 


Background 


1.  The  Department  of  the  Army,  acting  through  the  U.  S.  Army  Corps 
of  Engineers  (CE) ,  is  responsible  for  enforcing  Federal  laws  that  regu¬ 
late  certain  types  of  activities  in  specific  waters  in  and  surrounding 
the  United  States.  Authorization  for  these  regulatory  programs  is  based 
primarily  on  various  sections  of  the  River  and  Harbor  Act  of  1899  (33 
USC  401  et.  seq.).  Section  404  of  the  Federal  Water  Pollution  Control 
Act  (FWPCA)  Amendments  of  1972  (33  USC  1344),  and  Section  103  of  the 
Marine  Protection,  Research,  and  Sanctuaries  Act  of  1972  (33  USC  1413). 

2.  Several  sections  of  the  River  and  Harbor  Act  of  1899  bear  on 
the  Corps  permit  program,  the  most  important  being  Section  10.  By  far, 
the  largest  volume  of  Corps  permits  under  the  Act  falls  in  the  jurisdic¬ 
tion  of  Section  10.  This  section  prohibits  unauthorized  obstruction  or 
alteration  of  any  navigable  water  of  the  United  States.  The  construc¬ 
tion  of  any  structure  in  or  over  any  navigable  water  of  the  United 
States,  the  deposition  of  material  in  or  the  excavation  from  such  waters, 
or  any  other  work  affecting  the  course,  location,  condition,  or  capacity 
of  such  waters  is  unlawful  unless  the  work  has  been  recommended  by  the 
Chief  of  Engineers  and  authorized  by  the  Secretary  of  the  Army. 

3.  The  second  major  law  under  which  the  Corps  permit  program 
operates  is  Section  404  of  the  FWPCA.  This  section  authorizes  the 
Secretary  of  the  Army,  acting  through  the  Chief  of  Engineers,  to  issue 
permits,  after  notice  and  opportunity  for  public  hearings,  for  the  dis¬ 
charge  of  dredged  or  fill  material  into  the  navigable  waters  at  speci¬ 
fied  disposal  sites.  The  selection  of  disposal  sites  is  in  accordance 
with  guidelines  developed  by  the  Administrator  of  the  Environmental  Pro¬ 
tection  Agency  (EPA)  in  conjunction  with  the  Secretary  of  the  Army. 
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Furthermore,  the  Administrator  can  prohibit  or  restrict  the  use  of  any 
defined  area  as  a  disposal  site  whenever  he  determines,  after  notice 
and  opportunity  for  public  hearings,  that  the  proposed  discharge  of  ma¬ 
terials  into  that  area  will  have  an  adverse  effect  on  municipal  water 
supplies,  shellfish  beds,  and  fishery,  wildlife,  or  recreational  areas. 

4.  Section  103  of  the  Marine  Protection,  Research,  and  Sanctuaries 
Act  of  1972  (33  USC  1413)  is  the  third  major  law  under  which  the  Corps 
permit  program  operates.  The  provisions  of  this  section  stipulate  that 
the  Corps  may  authorize  transportation  of  dredged  material  by  vessel 
for  the  purpose  of  dumping  it  in  ocean  waters  at  designated  dumping 
sites.  The  term  "dredged  material"  means  any  material  excavated  or 
dredged  from  navigable  waters  of  the  United  States  ocean  waters.  The 
term  "transport"  or  "transportation"  refers  to  the  carriage  and  related 
handling  of  dredged  material  by  a  vessel.  "Designated  dumping  sites" 
are  those  sites  at  which  ocean  dumping  will  not  result  in  an  adverse 
impact  on  municipal  water  supplies,  shellfish  beds,  wildlife,  fisheries, 
or  recreational  areas. 

5.  In  July  of  1975,  the  definitions  of  "navigable  waters,"  "fill 
material,"  and  "dredged  material"  were  revised.  The  significance  of 
these  revisions  is  the  requirement  for  a  Department  of  the  Army  permit 
for  the  disposal  of  dredged  or  fill  material  in  virtually  every  natural 
and  artificial  water  body  in  the  United  States,  including  wetland  areas 
such  as  mudflats,  marshes,  swamps,  bogs,  and  inland  and  coastal  shallows 
contiguous  to  these  waters,  whether  these  areas  are  regularly  or  only 
periodically  inundated  by  water.  The  major  impact  that  these  revisions 
have  had  on  the  Regulatory  Functions  Branch  of  the  U.  S.  Army  Engineer 
District,  Mobile,  as  well  as  other  Corps  Districts  throughout  the  United 
States,  is  to  extend  its  jurisdictional  boundaries  to  include  thousands 
of  square  miles  never  before  regulated. 

6.  In  view  of  manpower  and  budgetary  constraints,  the  law  allowed 
the  revised  portion  of  the  regulatory  program  to  be  phased  in  over  a  2- 
year  period.  In  Phase  I,  the  regulation  was  to  become  immediately 
operative  in  all  coastal  waters  and  contiguous  or  adjacent  wetlands,  as 
well  as  inland  rivers,  lakes,  and  streams  that  are  navigable  waters  of 
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the  United  States  (which  the  CE  was  already  regulating)  and  their 
contiguous  or  adjacent  wetlands.  In  Phase  II,  beginning  1  July  1976, 
the  CE  was  to  continue  regulating  all  discharges  of  dredged  material 
occurring  in  those  waters  identified  in  Phase  I  and  was  also  to  begin 
regulating  discharges  of  dredged  or  fill  material  in  primary  tributaries 
(the  main  stems  of  tributaries  directly  connecting  to  navigable  waters 
of  the  United  States),  their  contiguous  or  adjacent  wetlands,  and  all 
lakes.  Finally,  in  Phase  III,  all  discharges  of  dredged  or  fill  mate¬ 
rial  in  navigable  waters  were  to  be  regulated  after  1  July  1977.  Navi¬ 
gable  waters,  as  revised  in  the  1975  Code  of  Federal  Regulations,  include 
streams  with  flows  normally  5  cfs*  and  greater  and  lakes  (including 
their  contiguous  wetlands)  larger  than  10  acres. 

7.  Taking  into  consideration  its  vastly  increased  jurisdictional 
area  and  its  manpower  and  budgetary  limitations,  the  Mobile  District  was 
faced  with  the  problem  of  processing  an  increased  number  of  permit  re¬ 
quests  in  compliance  with  the  new  laws  while  at  the  same  time  trying  to 
maintain  a  reasonably  short  processing  time.  It  was  soon  obvious  to 
the  Mobile  District  that  old  procedures  for  detecting  and  monitoring 
activities  requiring  a  CE  permit  were  inadequate  and  that  new  ones 
needed  to  be  developed. 


Objective 

8.  The  objective  of  the  study  reported  herein  was  for  the 
U.  S.  Army  Engineer  Waterways  Experiment  Station  (WES)  to  develop 
procedures  for  use  by  the  Mobile  District  to  detect  and  monitor 
activities  requiring  a  CE  permit  pursuant  to  Section  404  of  the  FWPCA 
Amendments  of  1972,  Section  10  of  the  River  and  Harbor  Act  of  1899, 
and  Section  103  of  the  Marine  Protection,  Research  and  Sanctuaries 
Act . 


*  A  table  of  factors  for  converting  U.  S.  customary  units  of  measure¬ 
ment  to  metric  (SI)  units  is  presented  on  page  4. 
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9.  The  detecting  and  monitoring  procedures  developed  in  this  study 
included  three  methods  of  acquiring  remotely  sensed  data:  satellite- 
and  aircraft-borne  digital  scanner  methods  and  airborne  photographic 
methods.  A  representative  area  was  identified  within  the  Mobile  District 
to  demonstrate  the  application  of  the  remotely  sensed  data  to  detect  and 
monitor  activities  of  interest  to  the  Regulatory  Functions  Branch  of  the 
District.  The  way  that  the  demonstration  area  was  selected  is  described 
in  Part  II. 

10.  Two  digital  scanner  systems  were  investigated  for  this  study: 
the  Landsat  Multispectral  Scanner  Subsystem  (MSS)  and  the  National 
Aeronautics  and  Space  Administration  (NASA)  Modular  Multispectral 
Scanner  (MMS) .  Descriptions  of  the  equipment  and  procedures  for  using 
these  systems  for  detecting  and  monitoring  for  acquisition  of  informa¬ 
tion  of  the  types  needed  by  the  Regulatory  Functions  Branch  are  included 
in  Part  III.  Aerial  photographic  systems  are  described  in  Part  IV,  which 
contains  examples  of  the  application  of  detection  and  monitoring  proce¬ 
dures  for  activities  involving  wetlands,  water  bodies,  and  structures. 
Part  V  contains  conclusions  based  on  results  of  the  study  and  recommenda¬ 
tions  for  further  study. 

11.  Additional  information  pertinent  to  the  study  is  given  in  the 
appendices  as  follows: 

Appendix  A:  Description  of  Optronics  Film  Reader /Writer 

Appendix  B:  Instructions  for  Reading  Map  Coordinates 

Appendix  C:  Development  of  the  Film-Filter  Matrices 

Appendix  D:  State  Laws  Affecting  Permit  Actions  in  the 
Coastal  Areas  Within  the  Mobile  District 

Appendix  E:  Photointerpreters '  Catalog  of  Regulated 
Activities* 

*  Only  a  limited  number  of  copies  of  this  report  have  Appendix  E  repro¬ 
duced  in  full  color;  in  all  other  copies,  Appendix  E  was  reproduced  in 
black  and  white.  Full-color  copies  are  available  for  loan  from  the 
WES  Technical  Information  Center  Library. 
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Appendix  E,  the  photointerpreters 1  catalog,  can  be  used  independently  of 
this  report  as  a  guide  to  familiarize  new  photointerpreters  with  the 
types  of  activities  and  structures  most  frequently  occurring  in  the 
Mobile  District. 
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PART  II:  SELECTION  OF  A  DEMONSTRATION  AREA 


12.  It  was  recognized  that  the  cost  for  remo:  ily  sensed  data  made 
it  infeasible  to  acquire  research  data  for  the  entire  Mobile  District. 
Therefore,  a  sample  area  within  the  District  had  to  be  selected  for  the 
application  and  testing  of  developed  procedures.  The  sample  area  chosen 
would  have  to  reflect  the  permit  processing  trends  of  the  entire  District 
while  at  the  same  time  would  be  small  enough  to  keep  down  costs. 

13.  To  assist  in  the  location  of  a  satisfactory  test  area,  the 
WES  made  a  detailed  examination  of  the  work  load  of  the  Mobile  District 
permit  program.  The  WES  arranged  with  the  Mobile  District  to  begin 
receiving  all  mailings  of  permits  and  public  notices,  thus  allowing  for 
an  analysis  of  trends  to  be  made.  A  reference  collection  of  these 
documents  covers  1976  and  1977.  During  this  period,  nearly  1500  permits 
in  various  categories  were  received. 

14.  For  the  WES  to  determine  the  recent  yearly  trends  in  permits 
issued  by  the  Mobile  District,  the  monthly  summary  lists  of  permits 
processed  were  examined  for  the  period  1976-1977.  Figure  1  summarizes 
the  number  of  permits  issued  monthly  during  the  study  period.  The  cate¬ 
gories  of  permits  included  in  the  figure  were  general,  regular, 
letter,  after-the-fact,  revision-of-plants,  and  extension-of-time. 
Permit-related  actions  such  as  cancellations,  cease-and-desist  orders, 
revocations,  etc.,  were  not  included  in  the  summary. 

15.  It  was  also  necessary  to  identify  the  various  types  of  permit 
activities  and  determine  their  frequency  of  occurrence.  Table  1  presents 
such  a  list  of  activities.  Each  activity  was  classified  into  one  of  six 
groups:  bank  and  shore  protection  structures,  waterborne  commerce  and 
recreation  structures,  ground  surface  transportation  structures,  energy 
supply  and  utility-related  structures,  discharge  and  intake  structures, 
and  other  construction  and  engineering  activities. 

16.  Table  2  summarizes  the  frequency  of  occurrence  of  each  permit 
group  during  the  study  period.  It  can  easily  be  determined  from  Table  2 
that  about  70  percent  of  the  total  number  of  regular,  general,  letter, 
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Figure  1.  Summary  of  permits  processed  by  Mobile  District 


and  after-the-fact  permits  were  for  activities  that  could  be  located  in 
a  zone  along  the  Gulf  Coast  that  extends  inland  only  9  to  12  miles.  This 
also  implies  that  the  vast  majority  of  the  land  area  included  in  the  Dis¬ 
trict  accounts  for  only  a  small  part  (approximately  30  percent  of  the 
permits  issued)  of  the  total  work  effort  of  the  Regulatory  Functions 
Branch. 

17.  Further  examination  of  the  permits,  mailing  lists,  and  mapped 
permit  distributions  indicated  that  a  large  number  of  permitted  activi¬ 
ties  occurred  in  the  coastal  area  extending  from  the  southern  edge  of 
Bon  Secour  Bay,  Alabama,  to  the  southeastern  side  of  East  Bay  near 
Pensacola,  Florida  (Figure  2).  In  addition,  this  area  possessed  an 
unusually  large  proportion  of  activities  in  the  important  Group  2 
category  (recreational  and  commercial) .  The  only  exception  to  this 
coastal  area  being  an  ideal  representation  of  the  overall  District 
permit  program  effort  was  the  fact  that  a  large  number  of  Group  3 
activities  (surface  transportation)  that  are  found  occurring  more 
frequently  in  the  noncoastal  parts  of  the  District  were  not  found  in  the 
area. 

18.  With  the  coastal  area  providing  a  wealth  of  information  for 
the  study  of  a  monitoring  and  surveillance  problem  and  the  Bon  Secour 
Bay  to  Pensacola  coast  in  particular  showing  a  great  diversity  of 
structure  types,  the  WES  decided  to  select  that  area  as  the  one  from 
which  to  obtain  the  three  types  of  remotely  sensed  data  mentioned 
previously.  The  magnetic  tapes  and  imagery  thus  obtained  were  used  to 
develop  information  on  spectral  signatures  (reflectance  characteristics 
of  materials)  and  to  photographically  document  many  of  the  activities 
included  in  a  photointerpreters '  catalog  (Appendix  E) . 


Figure  2.  Gulf  Coast  area  most  represent* 


it  (Source*  USGS  1:250,000  Pensacola,  Florida,  map) 


PART  III:  DIGITAL  SCANNER  SYSTEMS 


19.  A  scanner  is  a  sensor  system  that  produces  a  continuous  strip 
image  of  the  earth  in  various  spectral  bands.  Carried  aloft  on  an 
aircraft  or  satellite  platform,  the  scanner  continually  scans  the  earth 
in  swaths  perpendicular  to  the  direction  of  motion  of  the  platform. 
Scanning  is  accomplished  in  the  crosstrack  direction  by  an  oscillating 
or  rotating  mirror.  The  motion  of  the  mirror  causes  each  scan  line  to 
be  segmented  into  a  series  of  separate  rectangular  picture  elements 
commonly  referred  to  as  pixels.  The  size  of  each  pixel  is  a  function  of 
the  instantaneous  field  of  view,  the  height  of  the  platform  above  the 
terrain,  and  the  viewing  angle.  During  the  present  study,  two  such 
scanner  systems  were  investigated:  the  Landsat  MSS  and  the  NASA  MMS. 
These  two  scanner  systems  are  discussed  in  the  following  paragraphs. 

Landsat  Multispectral  Scanner 


System  description 

20.  In  1978  there  were  two  active  Landsat  satellites  (Landsat  2 
and  3)  in  orbit  around  the  earth  (Landsat  1  was  permanently  deactivated 
in  January  of  1978) .  Each  satellite  circles  the  earth  in  a  near-polar 
orbit  every  103  minutes  at  an  altitude  of  569.8  miles.  The  orbits  are 
arranged  so  that  each  satellite  passes  over  a  fixed  point  on  the  earth's 
surface  every  18  days.  The  orbits  are  phased,  however,  so  that  one 
satellite  follows  the  other  by  9  days.  Thus,  virtually  every  point  on 
the  earth's  surface  is  scanned  every  9  days. 

21.  The  Landsat  MSS  scans  the  earth's  surface  making  radiance 
measurements  of  the  reflected  light  from  each  terrain  pixel.  The 
measurements  are  made  in  four  spectral  bands  (five  in  the  case  of 
Landsat  3).  The  spectral  response  of  these  bands  is  as  follows: 
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Band  Spectral  Response,  pm 

4  0.5-0. 6 

5  0.6-0. 7 

6  0. 7-0.8 

7  0. 8-1.1 

8  10.4-12.6  (Landsat  3  only) 

Note:  Bands  1,  2,  and  3  do  not  appear  in 

this  listing  since  they  were  assigned 
to  the  three  detectors  of  the  Return 
Beam  Videcon  (RBV)  System.  The  RBV  is 
another  subsystem  of  the  Landsat 
satellite  and  is  flown  simultaneously 
with  the  MSS.  This  subsystem  was  not 
selected  for  examination  in  this  study. 

22.  The  process  of  data  detection  and  collection  is  schematically 
represented  in  Figure  3.  The  MSS  divides  each  scan  line  into  rectangular 
pixels.  The  pixels  are  nominally  62  yd  wide  by  86  yd  long  and  represent 
roughly  1.1  acres  of  area.  The  length  dimension  of  each  pixel  is 
approximately  parallel  to  the  flight  path  of  the  satellite.  Reflected 
radiation  from  a  terrain  pixel  is  received  at  the  satellite  as  a  con¬ 
tinuous  spectrum  and  is  then  divided  into  four  bands  (five  for  Landsat 

3) .  Each  band  is  electronically  integrated  into  a  single  intensity  or 
radiance  value.  The  four  radiance  values  are  then  transmitted  sequen¬ 
tially  to  an  earth  receiving  station  where  they  are  recorded  on  high 
density  tapes.  This  process  is  repeated  over  and  over  again,  pixel  by 
pixel  and  scan  line  by  scan  line,  as  the  scanner  moves  downtrack. 

Data  processing 

23.  Landsat  MSS  data  can  be  acquired  from  the  Earth  Resources 
Observation  Systems  (EROS)  Data  Center.*  Two  principal  forms  of  data 
are  available — image  and  digital  data. 

24.  Image  data  or  pictures  can  be  produced  in  several  standard 
nominal  scales  and  product  formats.  These  standard  image  products  can 
be  produced  in  either  black  and  white  or  color.  Prices  of  available 
standard  image  products  are  shown  in  Table  3.  Once  imagery  is  obtained 
from  the  EROS  Data  Center,  the  analysis  of  the  data  must  proceed  along 

*  U.  S.  Department  of  the  Interior,  Geological  Survey,  EROS  Data 
Center,  Sioux  Falls,  South  Dakota  57198. 
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detection  and  collection 
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the  lines  of  traditional  photointerpretation.  Implicit  in  this  type  of 
analysis  is  a  great  deal  of  subjectivity  and  manual  labor. 

25.  To  apply  objective  and  automated  procedures,  the  data  must  be 
acquired  in  nearly  its  original  digital  form.  In  this  form,  the  data 
have  been  reformatted  from  the  high-density  digital  tapes  into  low- 
density  computer  compatible  tapes  (CCT's)  for  use  by  computers.  These 
tapes  can  also  be  acquired  from  the  EROS  Data  Center  and  their  price  is 
shown  in  Table  3.  Analysis  of  digital  data,  then,  can  proceed  by  more 
automated  and  objective  techniques  utilizing  computer-programmed  logic. 

26.  Over  the  past  5  to  6  years,  the  WES  has  developed  a 
capability  to  process  digital  data.'*'  Over  30  different  computer 
programs  have  been  developed  that  provide  the  capability  to  perform  the 
following  listed  operations  on  digital  image  data. 

£.  Demultiplex  multiband  CCT's. 

b^.  Convert  radiance  counts  recorded  on  Landsat  CCT's  to 
radiance  values  in  mW/cm^-sr. 

£.  Perform  statistical  analysis  of  pixel  values  in  terms  of 
radiance  count  and  radiance  or  optical  density  values  and 
display  the  results  as  (1)  tabular  lists  in  columnar 
form,  (2)  number  arrays  printed  at  location  on  page 
determined  by  pixel  location  in  the  data  array,  (3)  x-y 
plots,  and  (4)  bar  graphs. 

dL  Produce  histograms. 

e.  Calculate  latitude  and  longitude  of  any  point  (pixel)  in 
an  array  of  pixels  defining  a  Landsat  scene  or  portion(s) 
thereof . 

f_.  Calculate  centroid  of  any  feature  of  interest  appearing 
in  a  digitized  image. 

&.  Estimate  feature  size. 

h.  Generate  tabular  listings  of  the  latitude  and  longitude 
of  the  center  point  of  water  bodies  and  the  estimated 
size  of  each. 

i^.  Merge  CCT  data  for  images  of  two  or  more  adjacent 

geographic  areas  to  produce  an  image  of  the  entire  area 
free  of  match  lines. 

Extract  radiance  values  from  CCT  data  for  each  of  the 
four  Landsat  spectral  bands.  Match  spectral  signatures 
comprised  of  the  four-band  data  with  one  of  a  set  of 
reference  spectral  signatures. 
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k.  Rectify  data  to  achieve  geometric  accordance  with  a  map 
or  another  image. 

_1 .  Digitally  overlay  images  and  detect  time-related  changes 
that  have  occurred. 

m.  Filter  digitized  image  data  to  reduce  "noise." 

11.  Correct  distortions  due  to  spacecraft  attitude  and 
earth's  rotation. 

£.  Digitally  enlarge  or  reduce  a  selected  portion (s)  of  a 
digitized  image. 

£.  Produce  land-use  maps  from  Landsat  data. 

c^.  Produce  color  separation  negatives  or  positives  for 
purposes  of  making  color  composite  images  of  Landsat 
scenes  or  multicolor  thematic  maps. 

These  programs  provide  capability  to  rapidly  analyze  sequentially 
obtained  scanner  data  for  the  detection  of  change  in  the  landscape  and 
present  the  results  in  a  black-and-white  picture  or  a  color  composite 
picture.  These  are  produced  on  the  Optronics  film  reader/writer 
(Appendix  A) . 

Acquisition  of  Landsat  products 

27.  The  usefulness  of  Landsat  data  for  the  detection  and  moni¬ 
toring  of  activities  in  the  Mobile  District  depends  primarily  on  two 
attributes  of  the  target  activity.  The  first  and  most  important  of 
these  attributes  is  the  size  limitation  imposed  by  the  size  of  a  pixel. 
Detection  may  be  possible  with  just  one  pixel  but  to  determine  shapes 
requires  many  more  pixels.  To  roughly  determine  the  shape  of  an  activ¬ 
ity  usually  requires  a  minimum  of  10  to  20  pixels.  And  this  depends  to 
a  great  extent  on  the  actual  shape  of  the  target  activity. 

28.  The  second  attribute  upon  which  the  detection  of  an  activity 
depends  is  the  factor  of  contrast.  Does  the  reflectance  signature  of 
the  target  activity  differ  by  a  sufficient  amount  from  its  background  to 
be  detected?  Generally  this  question  can  be  answered  affirmatively  if 
the  contrast  index  (see  paragraph  123)  is  great  enough  to  be  detected 

by  the  human  eye  on  Kodak  Aerochrome  Infrared  2443  using  a  Wratten 
filter  number  12.  A  reference  to  the  film-filter  matrices  (Appendix  C) 
will  provide  the  user  with  possible  feature-background  combinations  for 
which  contrast  indices  have  been  determined. 
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29.  If  the  size  and  contrast  index  of  an  activity  are  determined 
suitable  for  detecting  and  monitoring  purposes  by  Landsat,  then  a 
review  of  available  Landsat  Coverage  can  be  made  through  the  EROS 
Applications  Facility*  or  the  EROS  Data  Center.  A  computer  search  of 
coverage  for  a  point  or  an  area  can  be  made.  To  initiate  a  point 
search,  the  latitude  and  longitude  of  the  point  in  question  must  be 
provided.  To  initiate  an  area  search,  the  locations  of  each  corner  of 
a  rectangle  encompassing  the  area  of  interest  must  be  provided. 

30.  Also,  a  preferred  time  of  year,  a  minimum  acceptable  scene 
quality  rating,  and  the  maximum  percent  cloud  cover  acceptable  must  be 
specified  to  the  computer.  A  scene  quality  rating  of  5  or  greater  is 
usually  adequate.  The  maximum  cloud  cover  acceptable  depends  on  the 
extent  of  the  area  under  investigation.  If  the  area  is  quite  large 
(i.e.,  extends  over  one  quarter  or  more  of  the  scene),  a  maximum  cloud 
cover  of  10  percent  is  probably  tolerable.  If  the  area  is  small  (i.e., 

4  or  5  square  miles),  a  maximum  cloud  cover  of  30  percent  will  probably 
suffice.  The  solution  to  the  problem  of  cloud  cover  interference  is  to 
order  the  1:1,000,000  scale  imagery  of  Band  5  (Product  Code  23)  and 
determine  exact  cloud  locations  before  ordering  other  products. 

31.  Scale  requirements  of  products  ordered  depend  on  the  appli¬ 
cation  for  which  the  imagery  is  intended.  Again,  size  of  the  activity 
to  be  detected  is  the  dominant  consideration.  Since  most  activities  in 
the  Mobile  District,  including  dredging  and  filling  operations,  do  not 
extend  over  areas  much  larger  than  40  to  60  acres,  a  general  rule  for 
scale  would  be  to  use  the  largest  scale  available.  This  would  mean 
usually  ordering  a  scale  of  1:250,000.  Larger  scales  can  be  produced  by 
using  Landsat  digital  data  but  these  also  have  their  limitations. 

The  WES  has  produced  useful  images  at  a  scale  of  1:50,000.  However,  at 
this  scale  individual  pixels  are  very  apparent  and  the  overall  appear¬ 
ance  is  blocky.  Even  so,  many  features  (e.g.  water  bodies,  cleared 
areas,  and  forested  lands)  are  discernible  in  the  imagery. 


*  EROS  Applications  Facility,  NSTL,  U.  S.  Geological  Survey,  Bay 
St.  Louis,  Mississippi  39520. 


20 


Detection  and  monitoring 
using  Landsat  data _ 


32.  As  previously  described,  the  Landsat  MSS  remotely  senses 
energy  reflected  from  the  earth  in  four  different  ranges  (five  for 
Landsat  3)  of  the  electromagnetic  spectrum.  The  radiation  sensed  by  the 
scanner  varies  with  the  characteristics  of  the  reflecting  body  as  to 
wavelength  and  intensity,  but  all  spectral  returns  are  converted  into 
digital  values  in  their  respective  bands.  When  these  digital  values  are 
reproduced  as  imagery,  each  band  presents  its  own  unique  picture  of  the 
same  scene.  Further,  certain  objects  in  a  scene  may  yield  more  informa¬ 
tion  about  themselves  in  one  spectral  band  than  in  another.  With  this 
background.  Table  4  was  taken  from  a  chart  prepared  by  NASA^  to  aid 
users  in  selecting  the  band  that  will  probably  be  most  helpful  t  them 
in  their  particular  area  of  study.  The  chart  represents  a  consensus  of 
the  findings  and  opinions  of  various  users  of  Landsat  data.  In  cases 
where  more  than  one  band  is  listed,  investigators  found  that  more  bands 
were  especially  useful. 

33.  Within  the  scope  of  work  usually  performed  by  the  Mobile 
District,  Landsat  data  can  probably  best  be  applied  as  a  tool  for 
change  detection.  Detection  of  changes  that  occur  as  a  result  of  the 
depositing  of  fill  material  within  coastal  wetlands  is  one  example.  The 
large  contrast  values  that  occur  between  the  high  reflectance  values  of 
the  fill  material  and  the  low  reflectance  values  of  water  and  marsh 
vegetation  make  this  particular  circumstance  very  easy  to  detect.  This 
is  true,  of  course,  provided  that  sufficient  area  has  been  affected  by 
the  fill  operation  (i.e.,  approximately  10  acres  or  greater). 

34.  Another  application  of  Landsat  data  is  the  determination  of 
water-land  boundaries.  Since  incident  light  in  Band  7  is  so  readily 
absorbed  by  water,  water- land  interfaces  are  easily  detected.  This 
application  is  discussed  further  in  Part  V  of  this  report. 

35.  Some  researchers  have  met  with  a  great  deal  of  success  in 
detecting  wetland  boundaries,  major  vegetation  associations,  and  wetland 
types  from  Landsat  color  composite  imagery.  Their  use  of  the  data 
requires  photointerpretation  skills.  By  using  a  combination  of  imagery 
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at  a  scale  of  1:250,000  obtained  at  different  times  of  the  year  together 
with  a  Bausch  and  Lomb  Zoom  Transfer  Scope  (ZTS),  wetland  maps  were  com¬ 
piled  that  depicted  three  categories  of  marsh: 

a.  Salt  marsh  containing  predominantly  SpcOvtLna. 
altemiflora  (saltmarsh  cordgrass) 

b^.  Near-saline  to  brackish  marsh  containing  predominantly 

Juncus  roemarianus . 

£.  Brackish  to  fresh  marsh  containing  large  stands  of 

Spartina  aynosuroides  along  stream  margins  and  Scirpus 
americanus  or  S.  olneyi  (three-squares)  or  Juncus 
roemarianus  often  filling  in  the  remaining  area. 


Modular  Multispectral  Scanner 


System  description 

36.  The  MMS  is  very  similar  in  principle  to  the  Landsat  MSS. 
However,  two  primary  differences  set  it  apart  from  the  MSS.  First,  the 
number  of  bands  into  which  it  quantizes  the  spectrum  of  reflected 
radiation  is  eleven  instead  of  four.  Second,  the  altitude  from  which 
the  MMS  can  be  operated  is  not  fixed  as  it  is  in  the  case  of  Landsat. 

The  MMS  platform  is  usually  flown  in  an  aircraft  as  shown  in  Figure  A. 
This  gives  the  investigator  great  flexibility  for  selecting  the  size  of 
the  resolution  element  of  the  scanner  (i.e.,  the  size  of  an  MMS  pixel 
can  be  specified  by  the  investigator  in  effect  by  choosing  the  proper 
altitude  (Table  5)). 

37.  One  detrimental  aspect  of  the  scanner  is  its  varying  pixel 
size  within  a  single  scan  line.  As  the  scanner  sweeps  through  its  total 
field  of  view  (115  deg) ,  the  pixel  size  changes  as  a  function  of  the 
distance  from  the  aircraft's  nadir  point  (Table  5).  This  phenomenon 
produces  distortion  at  the  edges  of  images.  The  distortions  can  be 
removed,  however,  by  performing  a  slight  stretching  operation  on  each 
scan  line  as  it  is  printed  into  picture  form. 

38.  The  spectral  responses  of  the  11  bands  of  the  MMS  are  as 
follows: 
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AIRCRAFT  WITH  MMS 


Schematic  diagram  showing  relationship  of  scan 
and  flight  direction  of  the  MMS 
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Band 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 


Spectral  Response,  um 
0.380-0.440 
0.440-0.490 
0.495-0.535 
0.540-0.580 
0.580-0.620 
0.620-0.660 
0.660-0.700 
0.700-0.740 
0.760-0.860 
0.975-1.055 
8.000-14.000 


Data  processing 

39.  Unlike  the  several  Landsat  standard  products  available  from 
the  EROS  Data  Center,  the  Johnson  Space  Center  (JSC)*  provides  the  user 
with  CCT's  only.  This  of  course  necessitates  the  use  of  a  computer  and 
computer  programs  in  all  subsequent  processing  of  the  data. 

40.  During  the  present  study,  the  WES  developed  several  computer 
programs  to  process  MMS  data.  The  capabilities  of  these  programs  permit 
the  performance  of  the  following  listed  operations  on  the  digital  data. 

a.  Demultiplex  multiband  CCT  data. 

b.  Extract  n  by  m  arrays  of  radiance  values  from  CCT's. 

£.  Perform  statistical  analysis  on  extracted  data  arrays. 

d.  Generate  tabular  listings  of  data  arrays. 

<e.  Correct  distortion  due  to  varying  pixel  size  as  a 
function  of  viewing  angle. 

£.  Digitally  enlarge  or  reduce  a  selected  portion  of  the 
CCT's. 

£.  Produce  color  separation  negatives  or  positives  for 

purposes  of  making  color  composite  images  or  multicolor 
thematic  maps. 


*  National  Aeronautics  and  Space  Administration,  Lyndon  B.  Johnson 
Space  Center,  Houston,  Texas  77058. 
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Cost  of  imagery  produced 
from  the  MMS  data _ 

41.  The  costs  of  imagery  produced  from  the  MMS  data  are  presented 
in  Table  6.  These  costs  include  the  cost  of  acquiring  the  raw  data  as 
well  as  those  expenses  incurred  by  the  WES  to  process  the  data  into 
final  images.  Note  that  these  costs  do  not  include  any  processing  costs 
to  remove  distortions.  The  addition  of  distortion  removal  to  the 
processing  procedure  would  increase  the  cost  by  approximately  30  per¬ 
cent. 

Detection  and  monitoring 
using  MMS  data _ 

42.  For  assessing  the  capability  of  the  MMS  data  to  detect  regu¬ 
lated  activities  occurring  along  the  coastal  regions  of  the  Mobile 
District,  the  WES  requested  that  the  JSC  fly  an  MMS  mission  on  a  course 
over  the  coast  from  the  southern  edge  of  Bon  Secour  Bay,  Alabama,  to  the 
southeastern  side  of  East  Bay  near  Pensacola,  Florida,  which  was  the 
flight  path  selected  for  acquisition  of  remote-sensing  data  for  this 
study  (see  Figure  2).  Flights  were  conducted  over  the  same  course  at 
four  altitudes  -  2,000,  4,000,  7,000,  and  12,000  ft.*  In  addition  to  the 
MMS  data,  color  infrared  (IR)  photography  was  simultaneously  taken  for 
comparison  purposes. 

43.  After  receiving  the  color  photography  and  CCT's  from  the  JSC, 
the  color  imagery  was  examined  closely  and  a  site  was  selected  for 
extensive  study.  Terry  Cove,  Alabama  (Figure  5),  was  selected  as  that 
site  since  it  contained  many  Corps-regulated  activities.  Three  investi¬ 
gations  utilizing  the  MMS  digital  data  were  conducted  on  Terry  Cove. 

44.  The  first  investigation  was  conducted  simply  to  determine  what 
information  was  available  in  each  of  the  11  bands  of  data.  Black-and- 
white  pictures  (Figures  6-16)  were  generated  for  each  band  of  the  2000-ft 
data  to  assist  the  investigation.  The  capability  of  each  band  to  detect 
various  features  is  summarized  in  Table  7. 

*  Variables  pertaining  to  aerial  photography  (i.e.,  focal  length,  film 
dimensions,  altitude,  etc.)  have  been  expressed  throughout  this  report 
in  U.  S.  customary  rather  than  metric  units  since  they  are  preferred  by 
the  Mobile  District. 
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Figure  5 


SCALE  1 1  62,500 


.  Topographic  map  of  Terry  Cove,  Alabama,  and  surrounding 
(Source:  USGS  1:62,500  Foley  15-minute  Quadrangle) 
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Figure  6.  Band  1  image  of  Terry  Cove  using  the  2000-ft  MMS  data 
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THIS  PAGE  IS  BEST  QUALITY  PRACTICABLE 
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Figure  8.  Band  3  image  of  Terry  Cove  using  the  2000-ft  MMS  data 
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Figure  10.  Band  5  image  of  Terry  Cove  using  the  2000-ft  MMS  data 
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Figure  11.  Band  6  image  of  Terry  Cove  using  the  2000-ft  MMS  data 
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Figure  12.  Band  7  image  of  Terry  Cove  using  the  2000-ft  MMS  data 
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Figure  14.  Band  9  image  of  Terry  Cove  using  the  2000-ft  MMS  data 
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Figure  15.  Band  10  image  of  Terry  Cove  using  the  2000-ft  MMS  data 
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45.  The  second  investigation  was  conducted  to  determine  the 
resolution  capabilities  of  the  data  as  a  function  of  altitude.  Using 
Band  9,  four  pictures  were  produced,  one  each  at  the  four  different 
altitudes  (Figures  17-20).  At  each  altitude  above  2000  ft,  the  imagery 
was  digitally  enlarged  to  the  same  scale  as  the  2000-ft  altitude.  The 
capabilities  of  the  MMS  to  detect  various  features  at  the  different 
altitudes  are  indicated  in  Table  8. 

46.  The  third  investigation  was  made  to  determine  the  data  bands 
that  could  be  used  to  generate  color  composites  that  duplicated  the 
spectral  sensitivity  of  the  color  IR  photography.  Color  photography 
often  has  clear  advantages  over  black  and  white  when  used  by  photo¬ 
interpreters  to  determine  changes  in  vegetation  by  detecting  tonal 
variations  in  the  photography.  Thus,  if  the  MMS  imagery  can  be  made  to 
duplicate  the  information  content  of  color  IR,  information  can  be  more 
readily  obtained  from  the  MMS  imagery  by  photointerpreters. 

47.  It  was  determined  in  this  investigation  that  color  composites 
duplicating  color  IR  imagery  could  be  produced  by  using  Bands  4,  6,  and 
9.  The  colors  yellow,  magenta,  and  cyan  were  assigned  to  these  three 
bands,  respectively,  and  the  composite  picture  shown  in  Figure  21  was 
produced.  By  comparing  this  product  with  the  color  IR  shown  in  Figure  22, 
one  can  see  the  numerous  similarities  between  the  two. 

Comparison  of  Systems 

48.  The  advantages  to  the  Mobile  District  using  digital  MMS  data 
are  as  follows: 

a..  Automated  classification  and  interpretation. 

b^.  Variable  pixel  size  with  altitude. 

£.  Digital  enhancement  of  imagery. 

49.  Traditional  methods  of  land-use  classification  by  photointer¬ 
pretation  techniques  require  many  subjective  decisions  throughout  the 
manual  classification  and  mapping  procedures.  This  usually  requires 
many  man-hours  of  labor  and  is  subject  to  frequent  errors.  Still  further, 
the  work  cannot  be  exactly  repeated  by  another  photointerpreter  or  even 
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Figure  17.  MMS  Band  9  image  of  Terry  Cove  from  2000  ft 


Figure  18.  Digital  enlargement  of  the  4000-ft  MMS  Band  9  image  of  Terry  Cove 
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by  the  initial  photointerpreter  himself.  However,  given  the  classifica¬ 
tion  thresholds  for  each  channel,  the  digital  MMS  data  can  be  automati¬ 
cally  classified  using  a  computer.  This  method  of  classification  is 
highly  repeatable  since  the  subjective  decisionmaking  processes  of  the 
photointerpreter  are  replaced  by  the  objective  programmed  logic  of  the 
computer . 

50.  One  advantage  digital  MMS  data  has  over  MSS  data  is  the 
variability  of  pixel  size.  Thus,  by  choosing  various  altitudes,  the 
user  can  control  the  resolution  of  the  output  images.  The  trade-off  in 
this  circumstance  is  decreased  scanned  area;  that  is,  to  gain  high 
digital  resolution,  one  must  sacrifice  large  scanned  areas.  This  can  or 
cannot  be  a  problem  depending  on  the  locations  and  distribution  of  the 
activities  of  interest. 

51.  Another  advantage  digital  data  have  over  photographic  data  is 
the  capability  of  selective  image  enhancement.  Depending  on  the  actual 
reflectance  values  of  the  feature  of  interest,  the  computer  can  selec¬ 
tively  enhance  these  values  to  increase  their  contrast  in  the  output 
imagery.  Thus,  if  a  feature  has  a  reflectance  signature  differing  by 
only  two  or  three  radiance  values  from  its  surrounding  background,  the 
computer  can  automatically  assign  darker  or  lighter  gray  tones  to  these 
values  to  make  the  feature  contrast  highly  against  its  background. 

52.  The  requirement  that  digital  data  be  processed  by  computers  is 
probably  a  disadvantage  to  the  Mobile  District.  The  problem  is  that  to 
gain  maximum  effectiveness  from  digital  data  would  require  ready  access 
to  a  computer  and  digital  image-processing  equipment.  It  would  also 
require  specialized  personnel  for  processing  the  data  into  forms  useable 
with  current  data-handling  techniques  of  the  Mobile  District. 
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PART  IV:  AERIAL  PHOTOGRAPHIC  SYSTEMS 

53.  The  growing  need  for  rapidly  acquired  information  in  such 
areas  as  environmental  management,  energy  studies,  ecological  studies, 
engineering  and  mapping  surveys,  intelligence  gathering,  etc.,  has 
produced  a  technical  field  with  an  expanding  role  for  remote-sensing 
applications  to  many  Corps  District  functions.  Aerial  photographic 
systems  of  several  types  are  readily  available  and  provide  one  of  the 
most  efficient  and  commonly  used  means  for  the  acquisition  of  large 
quantities  of  remotely  sensed  data.  The  major  categories  of  aerial 
photographic  documentation  used  today  include  panchromatic,  color,  color 
IR,  black-and-white  IR,  and  multispectral  imagery. 

54.  Within  this  part  of  the  report,  procedures  for  detecting  and 
monitoring  using  aerial  photographic  systems  shall  be  discussed  with  a 
primary  emphasis  placed  upon  acquisition  of  information  of  the  type  that 
will  aid  personnel  of  the  Mobile  District  in  the  planning  and  execution 
of  missions  utilizing  aerial  photography.  A  considerable  quantity  of 
data  on  sources  of  imagery  pertinent  to  the  needs  of  the  Mobile  Dis¬ 
trict  has  been  included  and  should  provide  a  broad  base  for  the  tasks  of 
future  mission  planning  for  the  detection  and  monitoring  of  activities 
associated  with  the  Corps  permit  program. 

Background 


Photographic  scale 

55.  The  photographic  scale  of  aerial  imagery  to  be  utilized  in 
locating  and  monitoring  remotely  sensed  activities  will  determine  to  a 
large  degree  what  information  may  be  extracted  from  the  imagery.  Given 
controlled  flight  conditions  and  the  absence  of  adverse  atmospheric 
factors,  the  photographic  scale  and  the  resolution  capability  of  the 
film  employed  will  limit  the  level  of  detail  that  can  be  seen  on  the 
final  photography. 
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56.  In  the  simplest  terms,  photographic  scale  is  the  ratio  of  a 
distance  on  a  photograph  to  the  same  distance  occurring  on  the  ground. 


Scale  = 


photographic  distance 
ground  distance 


where  both  distances  are  given  in  the  same  units  of  measurement.  The 
importance  of  scale  to  the  imagery  being  acquired  lies  in  the  relation¬ 
ship  between  the  size  of  the  ground  area  being  examined  and  the  size  of 
its  image  in  the  photography.  The  size  of  an  image  of  a  given  ground 
area  will  vary  inversely  as  the  square  of  the  altitude  (Figure  23).  It 
is  because  of  the  scale-to-area  relationship  that  careful  consideration 
should  be  given  to  the  type(s)  of  film  to  be  employed  and  the  scale 
that  will  be  represented  in  the  final  product.  A  futher  discussion  of 
photographic  scale  is  given  later  as  it  relates  to  mission  planning 
(paragraph  114)  and  to  reading  map  coordinates  (Appendix  B) . 

Films 

g 

57.  Aerial  photographic  films  can  be  placed  in  two  general 

categories:  (a)  black  and  white  and  (b)  color.  These  films  vary  in 

their  spectral,  spatial,  and  energy  sensitivity  characteristics.  They 
may  also  be  used  in  a  number  of  formats.  Although  smaller  film  sizes 
are  receiving  increased  attention,  a  majority  of  aerial  cameras  used  for 
remote  sensing  use  a  film  format  of  9  by  9  in. 

58.  Black-and-white  films  are  the  simplest  in  construction  and 
consist  of  an  emulsion  of  silver  halide  grains  and  gelatin  coated  on  a 
plastic  base  material.  The  silver  halide  grains  range  in  size  from 
approximately  0.1  to  5  pm.  The  film  is  made  sensitive  to  nearly  the 
entire  visible  spectral  region  (0.4-0.75  ym)  by  the  use  of  panchromatic 
sensitizing  dye;  hence,  many  black-and-white  films  are  termed  panchro¬ 
matic  films. 

59.  The  use  of  multiple  cameras  or  multiple-lens  cameras  to  allow 
the  simultaneous  exposure  of  various  black-and-white  film-filter  combina¬ 
tions  is  termed  multispectral  photography.  These  techniques  obtain 
imagery  that  can  be  used  to  better  distinguish  between  selected  features 
on  the  basis  of  differences  in  their  reflectance  characteristics. 


60.  Color  films  are  much  more  complex  than  black-and-white  films. 
First,  they  are  divided  into  two  basic  types:  color-reversal  films  and 
color-negative  films.  Both  types  consist  of  three  emulsions  coated  on  a 
plastic  base.  Figure  24  shows  the  basic  structure  for  most  color- 
reversal  films.  The  antihalation  layer  prevents  the  reflection  of  light 
from  the  base  back  to  the  emulsions.  Above  the  antihalation  layer  is 
the  red-sensitive  emulsion.  This  emulsion  contains  a  color-forming 
agent  that  forms  a  cyan  dye  when  coupled  with  an  oxidized  color- 
developing  agent.  A  gel  layer  separates  the  red-sensitive  emulsion  from 
the  green-sensitive  emulsion.  This  layer  contains  a  color-forming  agent 
that  produces  a  magenta  dye.  The  green-sensitive  layer  is  capped  with  a 
yellow  filter  material  that  prevents  blue  wavelengths  from  reaching  the 
first  two  emulsion  layers.  The  top  emulsion  layer  is  blue-sensitive  and 
forms  a  yellow  dye  when  coupled  with  the  proper  color-developing  agent. 
The  emulsions  are  made  sensitive  to  the  blue,  green,  and  red  portions  of 
the  visible  spectral  region  by  use  of  sensitizing  dyes  similar  to  those 
discussed  for  black-and-white  films. 

Filters 

61.  Filters  are  used  to  limit  the  radiation  reaching  the  film  to 
that  within  a  fixed  spectral  band.  The  effect  of  a  particular  filter  on 
impinging  radiation  is  determined  by  the  filter  transmission  curve. 

This  curve  defines  the  percentage  of  the  impinging  radiation  transmitted 
by  the  filter  as  a  function  of  wavelength.  The  transmitted  radiation  is 
equal  to  the  product  of  the  impinging  radiation  and  the  percent  trans¬ 
mittance.  See  Figure  25  for  an  example  of  a  transmission  curve. 

62.  Whenever  a  filter  is  used,  a  significant  amount  of  light  may 
be  absorbed,  and  thus  the  energy  per  unit  area  reaching  the  film  may 
be  reduced.  To  obtain  satisfactory  photographs,  it  is  necessary  to 
compensate  for  this  loss  by  increasing  the  exposure  time  (i.e.,  de¬ 
creasing  the  F-stop  of  the  lens).  The  necessary  increase  in  exposure 
is,  of  course,  proportional  to  the  amount  of  light  absorbed  by  a  partic¬ 
ular  filter  and  is  normally  given  by  an  index  called  the  filter  factor. 
Filter  factors  are  published  for  various  film-filter  combinations.  A 
particular  filter  may  have  a  different  filter  factor  value  for  different 
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Figure  24. 


Basic  structure  of  color-reversal  films 


200  300  400  500  600  700  800  900 


Wavelength,  nanometers 


Figure  25.  Filter  transmission  curve  for  Kodak  Wratten 
Filter  No.  12  (medium  yellow) 
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films  because  of  differences  in  the  sensitivities  of  films.  For  example, 
a  Wratten  25  filter  has  a  filter  factor  of  4.0  when  used  with  Kodak 
Plus-X  panchromatic  film  and  a  filter  factor  of  3.0  when  used  with  Kodak 
Tri-X  panchromatic  film. 

63.  The  filter  factor  is  used  in  the  following  manner  to  determine 
the  correct  exposure  settings  (time  and  F-stop)  for  a  particular  film- 
filter  combination.  The  correct  exposure  time  for  a  given  F-stop  for 
the  film  without  the  filter  can  be  multiplied  by  the  filter  factor  to 
determine  the  exposure  time  required  for  the  film-filter  combination. 
Alternatively,  the  exposure  time  can  be  kept  constant  and  the  F-stop  can 
be  decreased.  The  correct  decrease  in  F-stop  for  common  filter  factors 
is  given  in  the  following  tabulation. 


Filter 


factor 

1.2 

1.5 

2 

2.5 

3 

4 

5 

8 

12 

16 

F-stop 

decrease 

0.33 

0.66 

1 

1.33 

1.66 

2 

2.33 

3 

3.33 

4 

Special  filters  for  wide-angle  lenses  (antivignetting  filters),  color- 
compensating  filters,  and  polarizing  filters  are  available  for  special- 
purpose  application.  Because  of  their  limited  use,  they  will  not  be 
discussed  in  this  report. 

64.  One  of  the  major  problems  that  must  be  overcome  if  maximum 

information  is  to  be  obtained  from  any  aerial  imagery  is  the  production 

of  the  greatest  image  contrast  between  the  background  and  the  activity 

that  is  to  be  detected.  To  aid  mission  planners  in  the  selection  of  the 

film  and  filter  best  suited  to  produce  these  results,  the  WES  has 

developed  a  computer-based  model  that  predicts  contrast  between  feature 

and  background.  The  model  calculates  contrast  as  a  function  of  the 

reflectance  properties  of  materials,  atmospheric  conditions,  solar 

8  9 

zenith  angle,  sensor  altitude,  and  sensor  characteristics.  ’  The 
contrast  values  thus  obtained  allow  for  an  analytical  procedure  for 
selection  of  a  film  and  filter  combination  that  will  yield  the  greatest 
information  about  a  specific  feature  type  to  be  examined  and  monitored 
in  the  final  imagery.  A  series  of  matrices  have  been  generated  for 
several  of  the  most  commonly  employed  aerial  films  and  filters  (Appendix 
C) .  The  use  of  the  matrices  in  the  decisionmaking  process  of  mission 
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planning  will  be  covered  in  greater  detail  at  a  later  point  in  this  part 
of  the  report  (paragraph  131). 

Planning  Photographic  Missions 

65.  Once  a  need  for  new  information  has  been  identified,  it 
becomes  necessary  that  a  careful  and  detailed  approach  to  mission 
planning  be  initiated  to  ensure  that  time  and  cost  limitations  allow  the 
maximum  quality  and  quantity  of  information  to  be  obtained.  The  planning 
and  execution  of  most  aerial  remote-sensing  missions  require  that  six 
general  steps  be  followed: 

a.  Mission  definition. 

t).  Review  of  available  coverage. 

£.  Review  of  sources  from  which  new  imagery  can  be  obtained. 
d_.  Mission  specification. 

<a.  Quality  control. 

_f.  Processing  data  into  final  forms. 

66.  The  application  of  the  six  general  steps  to  a  logical  con¬ 
clusion  will  normally  result  in  successful  missions  that  will  provide 
the  information  necessary  to  answer,  at  least  partially,  the  problem 
that  has  been  identified.  The  following  discussion  addresses  each  of 
the  six  general  items . 

Mission  definition 

67.  The  mission  definition  is  a  critical  prerequisite  to  the 
planning  stage  for  aerial  photographic  missions  and  establishes  the 
framework  within  which  existing  photography  is  selected  or  criteria  for 
new  photography  are  formulated.  Without  this  frame  of  reference, 
successful  mission  planning  is  much  less  likely  to  be  achieved  and 
unnecessary  allotments  of  time  and  costs  are  frequently  incurred. 

68.  The  mission  definition  can  generally  be  developed  by  a  con¬ 
sideration  of  the  following  four  concepts: 

a.  Extent  of  coverage  required. 

Ij.  Types  of  activities  to  be  detected. 
c.  Format  requirements  of  final  products. 

<i.  Scale  requirements  of  final  products. 
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Each  of  these  concepts,  when  fully  defined  and  considered  with  respect 
to  each  other,  will  point  out  specific  criteria  necessary  to  plan  and 
execute  a  successful  mission  oriented  toward  the  use  of  aerial  imagery. 

69.  Extent  of  coverage  required.  Within  the  limits  of  the  problem 
that  has  been  identified,  an  early  attempt  should  be  made  to  clearly  and 
accurately  define  the  precise  geographic  areas  where  imagery  is  needed. 

A  documented  statement  including  geographic  coordinates*  and  related 
locator  references,  in  conjunction  with  boundaries  that  have  been  drawn 
on  standard  maps,  will  greatly  assist  mission  planners  and  contractors 
in  assessing  the  magnitude  of  the  mission  to  be  accomplished.  Many 
Federal  agencies  engaged  in  obtaining  aerial  imagery  will  require  this 
type  of  information  early  in  the  stages  of  contract  negotiation,  and 
therefore  a  careful  consideration  and  timely  completion  of  this  task 
will  prevent  many  errors  in  later  planning  stages. 

70.  Types  of  activities  to  be  detected.  A  reasonably  precise 
concept  of  the  types  of  activities  to  be  detected  by  a  proposed  mission 
to  obtain  aerial  imagery  will  provide  considerable  guidance  to  planning 
personnel.  Attention  to  the  nature  and  configuration  of  the  activity 
types  will  often  allow  for  the  elimination  of  many  of  the  standard  films 
and  filters  or  methods  of  acquiring  aerial  imagery. 

71.  Within  the  Mobile  District,  nearly  70  percent  of  the  activi¬ 
ties  covered  by  the  permit  program  occur  along  a  narrow  zone  that 
includes  the  immediate  Gulf  Coast  or  those  areas  lying  generally  within 
9  to  12  miles  from  the  coast.  In  this  particular  case,  much  of 

the  surveillance  performed  by  the  District  will  involve  the  selection  of 
films,  filters,  and  flight  criteria  that  allow  for  the  discrimination  of 
activities  such  as  boating  facilities  (e.g.,  piers,  docks,  marinas), 
shoreline  modifications  (e.g.,  dredging,  filling,  bulkheads,  jetties), 
or  activities  that  may  affect  coastal  wetlands  in  a  manner  that  violates 
existing  laws.  A  mission  designed  to  produce  information  from  imagery 
of  coastal  features  may  have  many  requirements  that  will  differ  from 


*  See  Appendix  B  for  instructions  for  reading  map  coordinates. 
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those  identified  for  detecting  activities  in  noncoastal  areas.  Thus 
each  case  must  be  dealt  with  separately. 

72.  Format  requirements  of  final  products.  A  determination  of  the 
format  requirements  of  the  final  products  of  a  remote-sensing  mission  is 
an  aspect  of  the  mission  definition  that  should  be  considered  in  detail 
well  in  advance  of  the  actual  planning  sequence.  From  the  earliest 
possible  time,  planners  must  consider  how  the  imagery  obtained  will  be 
utilized  and  how  the  handling  capabilities  available  to  the  receiving 
agency  will  limit  their  use. 

73.  Imagery  products  commonly  used  in  aerial  photographic  remote¬ 
sensing  applications  (Table  9)  will  be  mainly  in  the  form  of  paper  or 
film.  In  recent  years,  the  imagery  has  been  frequently  produced  on  the 
polyester  bases  ("plastic  papers"),  which  are  very  durable.  The  imagery 
may  also  be  obtained  as  color,  color  IR,  black  and  white,  or  black-and- 
white  IR  and  may  be  produced  as  positive  or  negative  images.  Film  for¬ 
mats  include  rolls  or  sheets  in  various  sizes  (e.g.,  9  by  9  in.,  5  by 

5  in. ,  35  mm,  etc. ) . 

74.  Frequently,  special  requirements  for  the  indexing  and  num¬ 

bering  of  scenes  are  necessary  along  with  items  such  as  fiducial  marks 
(reference  marks),  project  designations,  photographic  scale,  flight 
altitude,  etc.  Applications  may  be  planned  for  those  photo  indices  that 
will  be  required  at  specified  scales  or  covering  designated  ground  areas 
(e.g.,  equal  to  7.5-min,  15-min,  or  30-min  quadrangle  map  sheets).  The 

early  conceptualization  of  format  requirements  necessary  to  accomplish 
mission  goals  and  comply  with  the  working  limitations  of  the  resources 
available  will  often  make  mission  planning  more  effective  and  easier  to 
accomplish. 

75.  Scale  requirements  of  final  products.  Scale  requirements  of 
aerial  imagery  to  be  acquired  are  closely  linked  with  the  format  re¬ 
quirements  that  have  been  discussed  above.  A  consideration  of  photo¬ 
graphic  scales  will  yield  much  information  about  the  required  flight 
parameters  such  as  altitude,  percentage  overlap,  photographic  area 
covered  by  frames  and  flight  lines,  and  the  spacing  of  flight  lines  to 
achieve  desired  coverage.  Examples  of  these  relationships  are  listed  in 
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Table  10,  where  the  data  are  based  upon  common  9-  by  9-in.  photography 
obtained  with  a  camera  having  a  6-in.  focal  length.  It  becomes  evident 
from  the  above  example  that,  for  a  given  altitude,  a  simple  ratio  exists 
that  relates  scale  to  the  focal  length  of  the  camera  system  employed. 

76.  For  the  acquisition  of  existing  imagery,  mission  planners  will 
find  that  a  wide  range  of  scales  is  available  commercially  and  from 
State  or  Federal  agencies.  In  many  cases,  a  given  agency  or  source  will 
obtain  imagery  at  certain  common  scales.  Where  these  scales  are  not 
compatible  with  the  mission  needs,  planners  will  necessarily  be  required 
to  consider  alternative  photographic  methods  of  producing  products  that 
are  compatible  with  mission  requirements.  Thus,  early  consideration  of 
scale  requirements  of  final  products  is  essential  to  planning  future 
missions. 

Review  of  available  coverage 

77.  Since  the  early  1930's,  an  enormous  amount  of  remotely  sensed 
imagery  has  been  acquired  by  private,  governmental,  and  military  organi¬ 
zations  over  large  parts  of  the  world.  The  nature,  quality,  and  speci¬ 
fications  of  these  coverages  differ  considerably  because  of  the  varying 
purposes  for  which  the  imagery  missions  were  flown.  A  general  lack  of 
communication  exists  concerning  the  availability  of  this  imagery,  due 
primarily  to  the  scope  of  operations  conducted  by  the  various  organiza¬ 
tions  acquiring  the  imagery.  It  is  becoming  increasingly  important  that 
existing  imagery  be  identified  in  terms  of  type,  coverage  area,  date  of 
coverage,  and  the  organization  holding  it.  Because  of  the  increasingly 
high  costs  involved  in  obtaining  new  imagery,  users  must  utilize  exist¬ 
ing  imagery  to  the  greatest  extent  possible.  Often  the  users  unneces¬ 
sarily  duplicate  existing  imagery,  primarily  because  they  do  not  know 
that  similar  coverage  of  their  areas  of  interest  is  already  available, 

78.  Additionally,  the  availability  of  older  imagery  is  becoming 
vitally  important  to  users  engaged  in  applications  in  which  physical, 
environmental,  and  cultural  changes,  occurring  over  a  period  of  time, 
provide  significant  impact  to  their  investigations.  Older  imagery 
constitutes  an  important  reference  point  for  the  study  of  these  changes. 
In  many  instances,  older  coverages  may  represent  the  only  imagery 
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available  to  users  due  to  changes  in  the  accessibility  to  certain  areas 
of  the  world  for  political  or  military  reasons,  or  both. 

79.  The  second  step  in  planning  a  photographic  mission  is  deter¬ 
mining  what  imagery  is  already  available.  After  this  process  has  been 
completed,  the  photographic  mission  itself  may  be  unnecessary.  There¬ 
fore,  a  summary  has  been  made  in  this  report  that  provides  District 
personnel  with  data  on  existing  remote-sensing  imagery  (Tables  11-14) . 
The  tabular  material  containing  this  information  covers  a  significant 
portion  of  the  Federal  and  State  sources  pertinent  to  the  needs  of  the 
Mobile  District.  Other  sources  that  maintain  libraries  of  past  imagery 
are  too  numerous  to  discuss  in  detail;  however,  the  major  sources  are 
summarized  to  facilitate  a  search  or  inquiry  as  needed.* 

80.  Data  describing  the  location,  types,  characteristics,  avail¬ 
ability,  and  costs  of  remote  imagery  acquired  and  held  by  various 
agencies1*^  are  contained  in  Tables  11-14.  Although  an  attempt  was  made 
to  use  similar  formats  for  each  table,  some  differences  do  exist.  These 
differences  are  due  mainly  to  variations  in  agency  policies  and  func¬ 
tions  and  are  primarily  restricted  to  product  cost  data.  A  brief 
explanation  concerning  data  tabulation  and  comments  regarding  the  use  of 
the  data  are  contained  in  the  following  paragraphs. 

81.  Agency  or  organization.  An  effort  was  made  to  ensure  that 
only  the  part  of  an  agency  directly  responsible  for  the  acquisition, 
storage,  or  distribution  of  remote  imagery  is  listed  for  contact  pur¬ 
poses.  In  those  instances  in  which  the  agency  is  divided  into  field 
regions  or  offices,  all  offices  and  respective  addresses  are  listed. 


*  It  should  be  pointed  out  that  the  sources  of  available  imagery 
described  herein  do  not  represent  all  possible  sources  of  imagery. 

Users  of  information  contained  in  this  summary  should  keep  in  mind  that 
the  type,  number,  and  location  of  organizations  active  in  the  field 
of  imagery  acquisition  and  utilization  are  by  no  means  static.  No 
attempt  has  been  made  to  describe  the  imagery  holdings  of  private 
business  firms  involved  in  engineering  and  photogrammetric  aerial  sur¬ 
veying.  However,  since  these  firms  acquire  and  retain  large  volumes 
of  imagery  on  a  continuing  basis,  the  potential  user  should  remain 
cognizant  of  this  valuable  source  of  data. 
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82.  Type  of  imagery.  The  principal  types  of  remote  imagery 
products  held  by  the  agency  and  available  for  use  by  individuals  outside 
of  the  agency  are  listed.  Remote  imagery  of  a  very  limited  extent,  or 
of  an  experimental  nature,  was  generally  excluded  or  noted  to  that 
effect.  When  readily  available,  additional  data  concerning  the  tech¬ 
nical  characteristics  of  the  imagery  type  (e.g.,  wavelength,  etc.)  were 
given.  Unless  noted  otherwise,  the  quality  of  imagery  types  listed  in 
the  tables  should  be  generally  acceptable  for  varied  use.  However,  the 
user  should  verify  imagery  quality  in  terms  of  project  requirements 
before  ordering  specific  coverages. 

83.  Availability  and  characteristics  of  imagery.  The  availability 
of  imagery,  imagery  format,  reproduction  facilities  and  limitations,  and 
types  of  coverage  indices  available  are  described  as  well  as  miscella¬ 
neous  imagery  characteristics,  such  as  whether  imagery  was  obtained  with 
vertical,  oblique,  or  panoramic  camera  systems,  etc.  Nearly  all  Federal 
and  State  agencies  make  their  imagery  holdings  available  to  other 
Federal  and  State  agencies,  either  for  purchase  or  on  a  loan  basis. 

84.  Products  available.  Various  imagery  formats  are  normally 
available  from  agencies  producing  remote  imagery.  The  data  contained  in 
this  part  of  Tables  11-14  describe  the  type  and  size  of  the  imagery,  the 
form  in  which  the  imagery  exists,  and  the  unit  costs.  The  most  common 
format  available  is  the  9-  by  9-in.  negative  and  contact  print. 
Panchromatic,  color,  and  color  IR  images  are  normally  pr-^uced  in  the  9- 
by  9- in.  format. 

85.  Costs  of  products.  The  costs  of  the  products  available,  where 
known,  are  based  on  published  cost  lists  that  are  maintained  by  the 
larger  Federal  agencies.  The  majority  of  Federal  and  State  agencies  do 
not  maintain  standard  cost  lists  or  descriptions  of  imagery  holdings  for 
the  purpose  of  distribution  to  the  public.  These  agencies  normally 
supply  information  and  figure  costs  for  reproduction  of  imagery  on  an 
individual  request  basis.  Costs  are  generally  held  to  the  minimum 
necessary,  with  most  agencies  charging  only  for  the  cost  of  materials 
used.  Some  agencies,  however,  do  include  costs  for  overhead  expenses  in 
the  total  cost  of  reproduction.  The  user  should  anticipate  slightly 
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higher  costs  for  the  reproduction  of  imagery  by  contractors  holding 
the  original  negatives. 

86.  Federal  agencies.  These  organizations  are  primarily  in  the 
major  departments  and  independent  agencies  of  the  Executive  Branch  of 
the  Federal  Government,  such  as  the  Departments  of  Agriculture, 

Commerce,  Interior,  and  Defense,  as  well  as  the  Environmental  Protection 
Agency,  Tennessee  Valley  Authority,  etc.  Only  those  agencies  having 
readily  available  imagery  products  for  sale  or  loan  have  been  included 
herein  (Table  11).  Some  of  the  organizations  contacted,  while  using 
remote  imagery  products  of  various  types,  obtained  these  products  from 
other  Federal  agencies  for  internal  use  only.  These  particular  or¬ 
ganizations  are  not  included  in  this  study  because  the  products  are  more 
readily  available  to  the  user  from  the  agency  that  originally  acquired 
the  data.  Several  of  the  Federal  agencies  with  available  imagery  have 
geographical  divisions  and  districts  (Corps  of  Engineers)  or  regions 
(Bureau  of  Reclamation)  that  subdivide  their  areas  of  jurisdication 
within  the  United  States.  Imagery  available  from  these  agencies  are 
tabulated  by  appropriate  division,  district,  or  regional  offices  when 
possible. 

87.  EROS  Data  Center.  One  of  the  single  major  sources  of  aerial 
remote-sensing  imagery  for  the  United  States  is  the  EROS  Data  Center, 
which  provides  a  versatile  search-and-inquiry  system  for  specific 
geographic  areas.  The  VIES  initiated  searchs  for  recent  aerial  imagery 
of  the  Mobile  District  that  could  be  of  assistance  to  the  wetlands 
mapping  described  in  Part  V  of  this  study.  The  criteria  placed  on  the 
search  were  as  follows  and  were  felt  to  represent  the  most  ideal  con¬ 
ditions  for  routine  monitoring  photography: 


Time  frame: 
Quality: 
Cloud  cover: 
Scale: 


1  January  1972  to  1  January  1978 
_>  5 

<_  20  percent 
1:20,000  to  1:35,000 


Type  of  imagery:  Black  and  white,  color,  and  color  IR; 

aerial  mapping  standard  or  NASA  air¬ 
craft  standard;  photo  index,  roll 
film  series,  or  single  photo 
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88.  A  geographic  search  by  EROS,  free  of  charge  to  all  interested 
parties,  provides  the  worker  with  data  from  one  of  the  largest  imagery 
libraries  within  the  Federal  government.  Annual  updates  of  recent 
District  coverage  should  be  considered  to  supplement  mission  planning 
within  the  tasks  of  detection  and  monitoring. 

89.  Corps  of  Engineers.  Those  organizational  units  within  the 
Corps  that  appeared  to  possess  aerial  imagery  applicable  to  Mobile 
District  needs  are  summarized  in  Table  12.  The  availability  of  imagery 
from  these  sources  is  usually  quite  good  and  loans  or  reproductions 

of  existing  materials  can  usually  be  obtained  by  directing  inquiries 
to  the  offices  listed. 

90.  State  agencies.  It  was  found  that  the  State  highway  depart¬ 
ments  generally  held  most  of  the  remote  imagery  acquired  within  the 
states.  Other  major  State  organizations  active  in  the  acquisition  and 
storage  of  remote  imagery  are  planning  offices,  environmental  and 
natural  resource  departments,  geological  surveys,  tax  commissions,  and 
water  resources  departments.  Many  of  the  State  agencies  use  imagery 
products  that  are  obtained  from  Federal  agencies  or,  in  some  instances, 
from  State  agencies,  such  as  highway  departments.  State  sources  of 
imagery  have  generally  been  limited  to  those  organizations  that  have 
acquired  coverages  through  in-house  capabilities  or  by  contracted 
services.  Sources  of  imagery  pertinent  to  use  by  the  Mobile  District 
are  listed  in  Table  12. 

91.  Procedures  for  obtaining  imagery.  The  data  contained  in  the 
tables  do  not  generally  provide  sufficient  information  for  the  direct 
ordering  of  imagery.  However,  information  has  been  provided  in  the 
tables  to  enable  potential  users  to  make  the  necessary  initial  contact 
with  an  agency  for  obtaining  desired  imagery.  The  principal  Federal 
agencies  engaged  in  large-scale  imagery  acquisition  and  distribution 
programs  generally  provide  detailed  ordering  instructions  for  potential 
users  to  follow.  These  instructions  will  be  found  in  the  appropriate 
sections  of  the  tables.  Those  agencies  that  acquire  remote  imagery 
primarily  for  internal  use  do  not  normally  distribute  information 
concerning  procedures  for  potential  users  outside  of  the  agency  to 
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utilize  for  ordering  purposes.  For  this  reason,  no  detailed  information 
pertaining  to  procedures  for  obtaining  imagery  from  many  of  the  agencies 
is  listed  in  the  tables.  However,  the  titles  of  individuals  or  offices 
within  the  agency  that  potential  users  should  contact  initially  have 
been  identified  and  included  in  the  tables.  The  use  of  specific  names 
of  individuals  has  been  avoided  wherever  possible  because  of  possible 
changes  in  personnel  in  the  future. 

92.  Most  agencies  contacted  have  their  imagery  indexed,  either  by 
flight  lines  delineated  on  maps,  photo  indices  (showing  individual  over¬ 
lapping  photographs  arranged  along  flight  lines),  catalog  indices,  or 
card  indices.  The  user  must  obtain  copies  of  these  indices  to  select 
specific  coverage. 

93.  Two  or  three  contacts  will  probably  be  necessary  to  obtain  any 
imagery  from  the  agencies.  Preliminary  contacts  with  the  agencies  can 
be  minimized  if  the  user  can  provide  as  much  information  as  possible  to 
the  agency  he  contacts.  Most  of  the  agencies  contacted  during  this 
study  stressed  the  value  of  locating  the  area  of  interest  on  some  type 
of  map.  If  maps  are  not  available,  the  user  should  make  a  rough  sketch 
map  of  the  location  for  which  he  desires  coverage.  If  the  user  has 
obtained  index  material  from  the  agency,  the  date  of  photography,  roll 
number,  print  number,  and  project  symbol  should  be  included  with  his 
order.  The  user  should  indicate  the  size  of  the  print  desired  (e.g., 

9  by  9  in.,  contact  print,  or  some  enlargement)  and  the  material  on 
which  the  image  is  to  be  printed  (e.g.,  single-  or  double-weight  paper 
or  transparency).  When  appropriate,  the  user  should  describe  the 
purpose  for  which  the  imagery  is  to  be  used.  The  agency  may  detect  any 
obvious  discrepancies  between  the  ordered  product  and  the  projected  use. 
Stereo  coverage  or  pictorial  coverage  should  be  indicated. 

Review  of  sources  from  which 
new  imagery  can  be  obtained 

94.  At  that  point  in  mission  planning  when  the  objective  has  been 
clearly  defined  and  a  search  has  been  made  to  determine  whether  existing 
photography  can  be  obtained  for  part  or  all  of  the  coverage  needed, 
planning  personnel  must  focus  their  attention  upon  the  possible  need  to 
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contact  Federal,  State,  or  private  sources  that  can  obtain  new  imagery. 
Because  of  the  expanding  role  of  remote  sensing  in  such  areas  as  en¬ 
vironmental  management,  energy  studies,  ecological  studies,  engineering 
and  mapping  surveys,  military  intelligence,  etc.,  the  inventory  and 
variety  of  aircraft  and  sensors  employed  in  acquiring  remotely  sensed 
data  have  steadily  increased  during  the  past  decade.  This  array  of 
aircraft  and  sensors  represents  a  potentially  valuable  source  of  hard¬ 
ware  for  government  and  military  personnel  engaged  in  environmental 
management  that  requires  various  types  of  remotely  sensed  data. 

95.  Private  companies  and  educational  institutions.  Table  14 
lists  the  firms  in  the  Mobile  District  vicinity  active  in  the  field  of 
remote  sensing  as  compiled  from  various  published  sources.  These  firms 
collectively  operate  a  large  number  of  aircraft  and  sensors  that  en¬ 
compass  a  tremendous  variety  of  aircraft  and  sensor  types.  Many  of 
these  firms  offer  complete  remote-sensing  services  in  earth  science  and 
environmental  applications,  using  high-performance  aircraft  with  on¬ 
board  multisensor  systems. 

96.  Table  15  lists  selected  universities  in  the  Mobile  District  area 
that  maintain  remote  sensing  programs  or  laboratories.  The  principal  uni¬ 
versity  department  responsible  for  remote  sensing  research  and  the  major 
application(s)  for  which  research  is  conducted  are  also  identified. 

97.  Government  agencies  and  military  organizations.  Government 
and  military  aircraft-sensor  packages  include  a  large  variety  of  air¬ 
craft  and  photographic,  scanning,  and  imaging  systems,  complemented  by 
various  levels  of  supporting  instrumentation  and  techniques.  The 
aircraft  range  from  small  single-engine  platforms  carrying  a  single 
camera  to  large  multiengine  aircraft  with  complex  multisensor  systems. 
These  aircraft-sensor  configurations  offer  capabilities  in  the  following 
major  fields  of  interest 

£.  Aerial  photography 

(1)  Panchromatic 

(2)  Color 


# 


0 
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(3)  Color  IR 

(4)  Black-and-white  IR 

(5)  Multispectral 
b.  Thermal  IR 

c_.  Multispectral  additive  color 

d.  Multiband  imagery 

e.  Side-looking  airborne  radar  (SLAR) 

{_.  Gravimetric  and  magnetic 

&.  Environmental  monitoring  instrumentation 
h.  Gamma  ray 

i^.  Meteorological  monitoring  instrumentation 

98.  Sufficient  information  is  provided  herein  regarding  the 
sources,  types,  and  availability  of  government  and  military  remote¬ 
sensing  aircraft  to  enable  potential  users  of  remote  sensing  imagery  to 
take  advantage  of,  as  appropriate,  the  systems  and  capabilities  that  are 
currently  available.  However,  the  availability  of  the  many  excellent 
commercial  firms  engaged  in  the  acquisition  of  remote  imagery  should  not 
be  neglected  by  users  in  favor  of  governmental  and  military  organiza¬ 
tions.  On  the  contrary,  commercial  firms  still  represent  what  is 
probably  the  largest  source  of  conventional  and  unconventional  remotely 
sensed  data  available  to  users.  However,  the  user  who  is  presented  with 
a  need  for  new  imagery  to  satisfy  certain  project  requirements  and  has 
limited  funds  available  for  mission  support  may  be  able  to  arrange  with 
a  government  agency  for  a  low-cost  mission. 

99.  Federal  and  military  remote-sensing  aircraft.  Data  describing 
the  sources,  availability,  and  operational  characteristics  of  remote¬ 
sensing  aircraft  operated  by  U.  S.  Government  agencies  and  military 
departments  in  the  Mobile  District  area  are  contained  in  Tables  16 

and  17.  Data  elements  of  these  tables  and  comments  relative  to  use  of 
these  data  are  contained  below. 

100.  Agency /department  and  organization.  The  major  department/ 
agency  and  its  subordinate  organization (s)  in  which  remote-sensing 
aircraft  are  located  are  identified  in  this  section.  The  subordinate 
organizations  listed  are  limited  to  those  directly  responsible  for  the 
scheduling,  application,  and  operation  of  the  aircraft. 
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101.  Aircraft .  Data  in  this  section  identify  the  type  of  aircraft 
by  manufacturer,  model  number,  and  name  (when  available);  pertinent 
operating  characteristics,  e.g.,  service  ceiling,  speed,  range,  and 
endurance;  and  power  plant  configuration.  When  possible,  flight  charac¬ 
teristics  of  the  aircraft  were  obtained  from  crew  personnel  familiar 
with  the  aircraft.  In  those  instances  in  which  crew-supplied  informa¬ 
tion  was  unavailable,  flight  characteristics  of  the  subject  aircraft 
were  obtained  from  published  sources.  The  operating  characteristics  may 
differ  somewhat  between  aircraft  of  the  same  manufacturer  and  model. 

This  difference  is  due  primarily  to  factors  such  as  organization  of 
flight  standards,  pilot  preferences,  sensor  configurations,  and  age  of 
aircraft.  The  data  pertaining  to  the  available  aircraft  are  necessarily 
brief.  However,  Tables  16  and  17  should  provide  potential  users  with 
sufficient  comparative  data  to  determine  the  relative  capabilities  of 
the  various  aircraft  types.  Additional  data  can  be  obtained  from  air¬ 
craft  manufacturers. 

102.  Availability  is  perhaps  the  chief  factor  involved  in  air¬ 
craft  selection,  but  the  following  additional  factors  should  also  be 
considered: 

_a.  Intended  application. 

Ij.  Sensor  configurations 

£.  Operating  costs. 

ji.  Aircraft  performance  characteristics  (capabilities  and 
limitations) . 

«j.  Physical  and  environmental  characteristics  of  the  area 
in  which  the  aircraft  must  fly. 

103.  Sensors.  Available  cameras,  infrared  systems,  microwave/ 
radar  systems,  meteorological/environmental  sensors,  and  miscellaneous 
support  sensors  have  been  identified  for  remote-sensing  aircraft  listed 
in  the  tables.  Most  of  the  sensors  have  been  identified  by  manufacturer 
and  model  number.  Pertinent  sensor  characteristics,  such  as  focal 
length,  film  size,  spectrum  range,  etc.,  are  also  briefly  described. 

The  availability  of  multiple  sensors  within  a  particular  organization 
does  not  necessarily  imply  that  all  of  these  sensors  can  be  collectively 
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installed  in  an  aircraft  as  a  multisensor  system.  Many  of  the  Federal 
and  military  organizations  design  their  aircraft  so  that  various  sensors 
can  be  interchanged  freely.  This  provides  greater  mission  flexibility 
for  those  organizations  having  only  one  aircraft,  or  aircraft  whose 
operational  and  design  characteristics  preclude  the  installation  of 
multisensor  systems.  However,  some  Federal  government  and  military 
aircraft  are  specifically  designed  or  have  been  modified  to  carry 
multisensor  arrays.  This  is  particularly  true  of  most  military  recon¬ 
naissance  aircraft,  such  as  the  RF-4C  and  0V-1D,  which  carry  several 
cameras,  infrared  detection  systems,  and  side-looking  radar.  Before  any 
final  decisions  are  reached  regarding  the  type  of  sensor (s)  and  aircraft 
to  be  used  for  a  specific  application,  the  user  should  carefully  consider 
the  desired  spectrum,  required  coverage,  and  resolution  required. 

104.  Availability.  Information  was  obtained  from  each  of  the 
Federal  and  military  organizations  contacted  to  determine  the  general 
availability  of  its  respective  aircraft-sensor  systems.  Although 
nearly  all  of  the  organizations  indicated  that  their  policy  was  to  make 
aircraft  available  to  other  Federal  and  military  elements  when  possible, 
there  are  several  conditions  reflecting  agency  policy  that  can  affect 
aircraft  availability.  Some  of  the  most  common  constraints  imposed  on 
the  availability  of  aircraft  by  various  agencies  are  as  follows: 

a.  Availability  of  aircraft  depends  on  the  work  load  of  the 
controlling  agency,  i.e.,  aircraft  can  perform  mission 
support  for  other  agencies  only  during  off  or  slack 
periods  in  the  controlling  agency’s  work  schedule. 

b.  Mission  support  is  restricted  to  research-oriented 
projects  only;  e.g.,  conventional  aerial  mapping  surveys 
may  not  be  supported. 

c_.  Mission  support  is  restricted  to  those  projects  or 

applications  of  a  nature  similar  to  that  in  which  the 
aircraft  are  regularly  used. 

d^.  Mission  support  is  restricted  to  certain  geographical 
areas  due  to  factors  such  as  administrative  policies, 
logistics,  and  operational  characteristics  of  aircraft 
and/or  sensors. 

105.  The  constraints  listed  above  are  rarely  imposed  collectively 
by  an  individual  organization.  Some  of  the  Federal  agencies  do  limit 


mission  support  to  projects  of  a  research  nature  or  to  applications  for 
which  the  onboard  sensors  were  specifically  designed.  A  number  of  the 
military  units  contacted  indicated  that  the  availability  of  their  air¬ 
craft  often  depends  oi\  the  location  of  the  mission  area.  Some  units 
prefer  not  to  fly  missions  that  are  outside  the  range  of  their  aircraft. 
This  is  particularly  true  of  Reserve  and  National  Guard  reconnaissance 
units.  Training  missions,  conducted  at  long  distances  from  the  home 
base,  often  present  logistical  support  and  personnel  availability 
problems  as  a  result  of  staging  missions  from  inadequate  or  new  bases. 

The  active  reconnaissance  units  of  the  Army,  Navy,  and  Air  Force  are 
generally  more  responsive  to  long-range  missions  or  missions  of  extended 
duration.  However,  some  of  these  units  are  assigned  certain  geographical 
areas  of  responsibility  that  may  limit  the  areas  in  which  they  actually 
operate.  For  example,  the  Air  Force's  363d  Tactical  Reconnaissance  Wing 
(TRW)  is  generally  responsible  for  the  area  of  the  United  States  east  of 
the  Mississippi  River.  Missions  flown  west  of  the  Mississippi  River  are 
normally  accomplished  by  the  67th  TRW. 

106.  Potential  users  are  reminded  that  the  availability  status  of 
remote-sensing  aircraft  identified  herein  is  by  no  means  static. 

Virtually  all  of  the  Federal  and  military  organizations  contacted 
during  this  study  emphasized  the  need  for  mission  requests  to  be  placed 
well  in  advance  of  the  requirements.  Some  organizations  indicated  that 
they  require  as  much  as  a  1-yr  lead  time  for  the  scheduling  of  mission 
support. 

107.  Costs .  The  costs  of  remote-sensing  missions  depend  in  a  very 
complicated  fashion  on  numerous  factors  (Table  18).  Therefore,  it  was 
frequently  difficult  to  obtain  general  cost  information.  However,  when 
the  information  was  available,  hourly  cost  data  for  the  operation  of 
various  types  of  aircraft-sensor  sy terns  were  obtained  from  the  agencies 
contacted  during  this  study.  The  cost  data  provided  in  Tables  16  and  17 
should  be  used  for  general  guidance  only,  since  hourly  rates  will 
probably  continue  to  increase  in  the  future.  Some  of  the  agencies 
contacted  were  reluctant  to  furnish  cost  data  until  the  precise  nature 
of  the  mission  and  aircraft-sensor  requirements  were  known. 
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108.  Generally,  costs  may  be  anticipated  to  increase  as  the  size 

and  performance  capabilities  of  aircraft  increase.  However,  high- 

altitude  aircraft,  e.g.,  jet-  and  turbine-powered  aircraft,  consume 

considerably  less  flying  time  due  to  their  higher  speed  and  altitude 

capabilities.  This  factor  may  have  a  significant  influence  on  overall 

costs  for  imagery  missions  encompassing  large  project  areas.  If  the 

user  can  achieve  project  objectives  with  small-scale  imagery,  such  as 

12  13 

1:120,000,  mission  costs  *  may  be  substantially  reduced  (Table  19) 
even  though  hourly  operating  costs  of  high-performance  aircraft  are 
higher.  Most  agencies  compute  principal  costs  (crew  per  diem,  standby 
time,  film  processing,  etc.)  for  use  of  aircraft-sensor  systems  on  a 
daily  or  fixed  basis.  Costs  for  crew  salaries  and  fuel  are  normally 
included  in  the  hourly  aircraft  operating  cost. 

109.  A  small  number  of  Federal  agencies  will  provide  mission 
support  to  other  governmental  agencies  at  no  cost.  However,  the  user 
must  provide  very  strong  justification  (normally  of  a  research  nature) 
to  the  agency  in  order  to  obtain  support  of  this  type.  Most  of  the 
military  organizations  will  provide  mission  support  to  Federal  agencies 
for  the  costs  of  film,  processing,  and  in  some  instances,  crew  ex¬ 
penses  if  the  mission  can  be  accomplished  as  a  part  of  regular  training 
programs . 

110.  Mission  requests.  The  information  relative  to  mission  request 
procedures  provided  in  Tables  16  and  17  should  enable  the  potential 
user  to  make  initial  contact  with  organizations  having  aircraft-sensor 
systems  of  the  type  he  requires.  Mission  request  data  include  name  or 
designation  of  organization,  address,  location,  and  point  of  contact 
(when  appropriate) . 

111.  In  most  instances,  the  organization  directly  responsible  for 
the  operation  of  aircraft-sensor  systems  can  be  directly  contacted  by 
the  user.  This  is  primarily  applicable  to  the  Federal  civilian  agencies. 
However,  those  organizations  in  the  Department  of  Defense  (DoD)  (e.g., 
Army,  Navy,  Air  Force,  and  in  some  instances,  the  National  Guard 

units)  have  established  certain  procedures  and  regulations  for  the 
submission  of  mission  support  requests.  Mission  requests  from  Federal 
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civilain  agencies  to  DoD  elements  normally  should  be  forwarded  to  major 
commands  rather  than  to  the  subordinate  units  directly  responsible  for 
conducting  the  missions. 

112.  Present  DoD  policy  is  that  imagery  mission  support  to  any 
private  individual,  group,  institution,  or  commercial  enterprise  is 
generally  prohibited  since  it  is  regarded  as  being  competitive  with 
similar  civilian  imagery  acquisition  services  (Air  Force  Regulation  95-8, 
31  January  1975).  However,  the  DoD  may  provide  such  support  to  other 
agencies  as  follows : 

a.  To  other  Federal  agencies,  after  appropriate  validation, 
depending  on  the  nature  of  the  request  and  on  whether 
DoD  resources  are  available  to  satisfy  the  request. 

b^.  To  non-Federal  agencies  (State,  county,  and  local 

governments);  support  is  limited  to  national  or  civil 
emergency  requirements.  Requests  from  non-Federal 
agencies  for  imagery  mission  support  that  can  be  provided 
by  commercial  firms  or  agencies  other  than  the  DoD  will 
be  disapproved. 


113.  State  remote-sensing  aircraft.  The  following  information  is 

contained  in  Table  20:  (a)  State,  name,  address,  and  location  of  the 

organization  to  which  the  aircraft  are  assigned;  (b)  aircraft  type  and 
nomenclature;  (c)  sensor  type  and  nomenclature;  and  (d)  identification 
of  imagery  acquisition  methods  used  by  those  states  having  no  remote¬ 
sensing  aircraft.  It  is  assumed  that  State  agency-operated  aircraft  and 
sensors  would  be  available  to  support  mission  requests  from  Federal 
agencies,  although  information  to  validate  this  assumption  is  lacking. 
However,  State  aircraft  do  provide  a  great  deal  of  support  to  State 
agencies  within  and,  in  some  cases,  outside  of  the  home  state. 

Mission  specifications 

114.  Appropriate  altitude.  The  altitude  at  which  aerial  photog¬ 
raphy  is  to  be  acquired  has  been  partially  discussed  in  the  earlier 
sections  concerning  scale  requirements  (paragraph  56) .  In  addition  to 
scale  factors,  the  altitude  of  a  given  set  of  imagery  will  place  limits 
upon  the  coverage  obtainable  from  final  products.  The  primary  limiting 
factors  that  affect  imagery  at  different  altitudes  are  the  focal  length 
of  the  camera  system  being  utilized  for  the  mission  and  the  resolution 
capability  of  the  aerial  film  employed. 
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115.  Figure  26  shows  the  relationship  between  focal  length,  scale, 
and  ground  coverage.  Figures  27-30  illustrate  the  change  in  resolvable 
ground  distance  for  five  aerial  films  and  three  focal  lengths  as  alti¬ 
tude  is  increased. ^  It  is  evident  that  as  focal  length  increases,  the 
ground  area  decreases  for  a  given  altitude.  Figure  31  illustrates  a 
simple  problem  concerning  the  computation  of  a  desired  flying  height  of 
an  aircraft  given  the  factors  of  camera  focal  length  and  desired  scale. 
Taking  this  relationship  into  account  during  the  planning  stage  of  any 
mission  will  avoid  the  possible  acquisition  of  expensive  imagery  in¬ 
capable  of  yielding  needed  information. 

116.  Optimum  time  for  coverage.  The  selection  of  the  optimum  time 
for  aerial  coverage  to  be  acquired  must,  in  most  instances,  be  deter¬ 
mined  from  the  role(s)  played  by  one  or  both  of  the  following  factors. 
First,  the  appearance  of  vegetation  and  landforms  or  hydrologic  features 
will  vary  considerably  with  the  season  of  the  year  when  the  imagery  is 
acquired.  The  Corps  of  Engineers  frequently  obtains  much  of  its  imagery 
during  low-water  periods  in  the  fall  and  also  during  high-water  periods 
in  the  spring.  Such  timing  of  imagery  acquisition  will  provide  much 
information  concerning  areas  prone  to  flooding  and  areas  where  wetland 
plant  communities  may  be  found  or  potentially  occur. 

117.  In  certain  instances,  a  mission  may  be  directed  toward  ob¬ 
taining  information  that  can  be  correlated  with  the  foliage  conditions 
of  certain  plant  communities.  In  these  cases,  particularly  in  upland 
and  swampy  forested  locations,  a  "leaf-on"  or  "leaf-off"  season  cri¬ 
terion  may  be  used  in  planning.  Whenever  a  situation  occurs  where 
choices  similar  to  the  above  are  necessary,  the  user  should  carefully 
consider  the  type  of  coverage  best  suited  to  the  intended  application. 

118.  To  provide  some  guidelines  for  the  Mobile  District  to  consider 
in  planning  its  acquisition  of  imagery  near  the  Gulf  Coast,  the  WES 
discussed  this  problem  in  terms  of  wetlands  discrimination  with  several 
individuals  concerned  with  detecting  plant  communities  with  aerial 
photography: 

Dr.  Glen  Montz,  U.  S.  Army  CE  District,  How'  Orleans. 

Mr.  Porter  Reed,  U.  S.  Department  of  the  Interior,  National 

Wetlands  Inventory  (USDI-NWI),  St.  Petersburg,  Florida. 


68 


4 


m 


d4 

H 

CO 

T3 

O 

U 

o 

*4-1 

0) 

T3 

a 


(U 

o 

c 

CO 


CO 

o 

<r 

CSI 


T3 

C 

3 

O 

o 


■s 

> 


•H 
CO  Pn 
CO 


TJ 

c 

3 

O 

u 

00 


o 

*H 

*c 

a 

cO 

M 

00 

o 

u 

a> 

<2 


to 

> 

rH 

O 

(0 

0) 


00 

CM 

<U 

U 

o 

00 

•H 


« 


c/T 


71 


ALTITUDE 


f /Photo  Scale 


f  =  Focal  Length  of  Camera  in  ft 


EXAMPLE: 

Focal  Length  of  Camera  =  6  in.  or  0.5  ft 
SCALE  -  1:24,000  or 


Altitude  (Flying  Height  )  =  0.5/(1/24,000) 


Altitude  =  12,000  ft 


Figure  31.  Computation  of  flying  height  of  aircraft 
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Mr.  Pat  O'Neil,  USDI ,  U.  S.  Geological  Survey  (USGS) , 

NSTL,  Bay  St.  Louis,  Mississippi. 

In  general,  it  was  felt  that  the  time  frames  indicated  on  Figure  32 

would  provide  acceptable  information  about  plant  and  aquatic  communities. 

Table  21  contains  additional  information  concerning  optimum  time  for 

14 

detecting  specific  features. 

119.  The  second  factor  to  consider  with  respect  to  the  time  for 
coverage  concerns  the  influence  of  solar  and  atmospheric  conditions  upon 
the  quality  and  information  content  of  aerial  imagery.  Within  this 
factor,  the  following  phenomena  will  play  major  roles  in  the  production 
of  useful  photography: 

a_.  Solar  altitude 

b^.  Percent  cloud  cover  (and  probable  occurrence  of  cloud- 
free  days) 

£.  Presence  of  smoke,  haze,  dust,  or  other  particulate 
material 

Normally,  high-quality  imagery  is  not  obtained  as  readily  for  level  or 
rolling  landforms  when  the  solar  elevation  angle  is  less  than  30  deg. 
Lesser  angles  will  often  produce  objectionable  shadow  images  by  vegeta¬ 
tion,  structures,  or  land  features  and  will  thus  obscure  or  distort 
needed  information.  Not  infrequently,  surface  features  with  extreme 
slope  variations  will  require  even  more  restrictive  solar  angles  and 
consequently  will  shorten  the  useful  daylight  window  on  remote-sensing 
missions.  Figure  33  illustrates  the  relationship  between  the  length  of 
useful  daylight  time  when  the  sun  is  _>  30  deg  in  elevation,  the  latitude 
of  a  location  to  be  photographed,  and  the  date  of  the  year.1’’ 

120.  Local  conditions  will  vary  considerably  for  environmental 
factors  that  will  affect  imagery.  As  a  result,  climatological  tables 
that  are  published  by  the  National  Weather  Bureau  for  areas  under 
consideration  will  frequently  give  good  supporting  data  concerning  the 
probability  of  cloud-free  days  expected  to  occur  during  a  period  se¬ 
lected  for  missions  to  be  flown.  Also,  many  local  sources  of  informa¬ 
tion  can  provide  data  about  seasonal  events  peculiar  to  a  specific 
locale  that  are  not  reflected  in  the  sources  compiled  by  State  and 
Federal  agencies  (e.g.,  seasonal  burning  or  industrial  activity). 
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121.  Optimum  film-filter  combination.  The  informational  content  of 
a  remote  sensor  image  is  entirely  a  function  of  the  spatial  variation  of 
the  optical  density  values  (gray  tones  or  colors)  comprising  the  image 
and  of  the  investigator's  ability  to  place  these  variations  within  a 
meaningful  context  and  translate  them  into  desired  information.  It 
would  be  ideal  if  the  variations  in  image  optical  density  were  always 
directly  and  exclusively  related  to  changes  in  feature  materials  (e.g., 
sand,  wood,  or  metal)  or  conditions  (e.g.,  wet  sand  or  wood).  Unfor¬ 
tunately,  this  is  hardly  ever  the  case.  At  best,  variations  in  image 
optical  density  values  are  directly  related  to  changes  in  the  reflec¬ 
tance  of  materials  that  may  or  may  not  be  related  directly  to  the  mate¬ 
rial  changes  of  interest  to  the  investigator.  Additional  uncertainties 
are  added  in  that  the  optical  density  values  on  an  image  are  the  re¬ 
sultant  of  interactions  of  light  with  the  atmosphere  and  the  sensor 
system  itself  as  well  as  the  aforementioned  interaction  with  feature 
materials.  The  atmospheric  and  sensor  system  influences  have  been 
shown  to  be  very  significant  with  respect  to  the  optical  density  varia¬ 
tions  resulting  from  changes  in  material  type  or  condition. In 
addition  to  the  above  interactions,  the  reflectance  geometry  (i.e., 
the  geometric  relations  among  incident  solar  light,  feature,  and  sensor 
system)  can  have  considerable  influence  on  the  optical  density  values  of 
an  image. 

122.  Because  of  the  many  interactions  and  complex  geometry  in¬ 
volved,  it  is  entirely  conceivable  that  variations  in  optical  density 
values  can  occur  without  associated  variations  in  the  type  or  condition 
of  feature  materials.  Conversely,  changes  may  occur  in  the  feature 
without  producing  a  detectable  change  in  optical  density.  The  fact  that 
these  things  can  and  do  occur,  complicates  the  detection  of  change  in 
both  spatial  and  temporal  frameworks.  To  satisfy  the  need  to  have 
available  a  means  for  considering  the  complex  phenomena  that  influence 
imagery  informational  content  so  as  to  minimize  the  effects  of  the 
phenomena  not  related  to  changes  in  feature  materials,  the  WES  developed 

a  procedure  for  planning  remote-sensing  missions  to  optimize  the  re- 
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suiting  imagery  with  respect  to  the  desired  information. 
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123.  A  critical  part  of  the  procedure  developed  is  a  computerized 
simulation  model  for  predicting  image  optical  density  contrasts  in 
photographic  remote  sensing  systems.  The  model,  called  the  Photographic 
Systems  Simulation  Model  (PSSM) ,  provides  a  rigorous,  quantitative  means 
of  examining  the  effects  of  the  major  variables  that  influence  the 
informational  content  of  aerial  photographs.  Specifically,  the  model 
can  be  used  to  predict  the  contrast  between  the  images  of  specific 
features  and  their  backgrounds,  taken  at  various  altitudes,  in  different 
atmospheric  haze  conditions,  at  different  solar  zenith  angles,  during 
different  seasons,  and  with  different  films  and  filters.  This  makes 
possible  the  objective  selection  of  a  film-filter  combination  that  will 
enhance  the  success  of  a  data-acquisition  mission. 

124.  For  a  specific  problem  (requiring  a  single  type  of  data), 
appropriate  reflectance  data  for  both  the  feature  and  background  can  be 
input  to  the  model  and  the  contrast  predicted  for  a  number  of  film- 
filter  combinations.  These  predicted  values  can  be  used  to  determine  if 
the  feature  will  be  detectable  directly  on  the  imagery. 

125.  For  a  multipurpose  data-acquisition  program,  the  model  can  be 
applied  to  each  individual  feature-background  composition  required  and 
the  results  combined  to  determine,  overall,  those  features  directly 
observable  on  remote  imagery.  For  those  features  not  directly  visible 
on  the  imagery,  additional  analyses  must  be  made.  First,  the  investi¬ 
gator  must  relate  the  changes  in  these  data  types  to  physical  changes  in 
other  features.  This  can  be  accomplished  only  by  one  knowledgeable  in 
the  interrelations  of  the  surface  and  near-surface  terrain  materials. 
Once  these  relations  have  been  defined,  the  model  can  be  applied  to 
determine  if  variations  in  the  indicator  feature (s)  can  be  directly 
observed  on  remote  imagery.  See  the  sections  on  dikes  and  bulkheads  in 
Appendix  E  for  an  example  of  these  inferential  techniques. 

126.  The  application  of  the  PSSM  to  mission  planning  entails  the 
selection  of  the  best  film-filter  combination  for  the  job  and  the 
specification  of  acceptable  mission  profile  parameters,  such  as  sensor 
altitude,  acceptable  atmospheric  conditions,  acceptable  solar  zenith 
(time  of  day  for  a  particular  season  at  a  particular  location) ,  and 
optimum  sensor  adjustments  or  calibration  for  the  problem  at  hand. 
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127.  The  use  of  the  model  for  specifying  the  best  or  most  accept¬ 
able  film-filter  combinations  for  a  specific  purpose  from  a  number  of 
selected  combinations  is  simply  a  matter  of  executing  the  model  with  the 
appropriate  reflectance  data.  Application  of  the  model  for  a  multipur¬ 
pose  data-acquisition  program  would  entail  repeated  use  of  the  model  and 
an  analysis  of  the  results  to  determine  a  single  or  minimum  number  of 
film-filter  combinations  that  would  be  adequate  for  acquiring  the 
necessary  data.  However,  the  specified  best  film-filter  combination  may 
and  probably  will  vary  for  each  required  data  type.  In  this  case,  the 
film-filter  combinations  deemed  adequate  for  each  data  type  can  be 
compared,  and  a  selection  of  the  optimum  combination  can  be  made  for  the 
data-acquisition  mission  based  on  those  film-filter  combinations  shown 
to  be  adequate  for  the  largest  number  of  the  individual  data  types. 
Another  alternative  consists  of  flying  several  missions  using  different 
sensors,  or  if  possible,  one  mission  with  multispectral  capability. 

128.  Specification  of  acceptable  mission  profile  parameters  re¬ 
quires  examination  of  the  effects  of  variations  of  these  parameters  on 
the  informational  content  of  the  remote  imagery.  This  means  that  the 
effects  of  variations  in  sensor  altitude,  atmospheric  haze  conditions, 
solar  zenith  angle,  and  sensor  adjustments  must  be  examined  in  an 
orderly  fashion  to  determine  those  conditions  most  conducive  to  a 
successful  data-acquisition  mission.  Since  the  PSSM  allows  for  the 
systematic  control  of  these  variables,  it  can  be  used  to  examine  the 
effects  of  their  variation  on  the  contrast  between  the  images  of  spe¬ 
cific  features  as  obtained  with  a  specified  sensor  or  sensor  package. 

129.  Specifically,  the  model  can  be  used  to  predict  the  contrast 
between  the  images  of  specific  features  or  feature  conditions  at  various 
altitudes,  for  different  atmospheric  haze  conditions,  for  different 
solar  zenith  angles,  and  for  various  sensor  adjustments  (e.g.,  F-stop) . 
The  predicted  contrast  values  are  then  used  to  examine  the  effect  of 
each  mission  parameter  on  the  contrast.  For  example,  if  an  increase  in 
altitude  decreases  the  contrast  significantly,  or  below  an  acceptable 
level,  the  altitude  at  which  the  mission  is  flown  must  be  tailored  to 
prevent  a  significant  loss  in  contrast.  Predictions  at  a  number  of 
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altitudes  would  allow  specification  of  the  maximum  acceptable  altitude 
on  a  spectral  basis.  On  the  other  hand,  if  an  increase  in  altitude  does 
not  affect  the  image  contrast,  the  mission  flight  altitude  can  be 
selected  on  the  basis  of  scale  factors  alone,  using  the  spatial  component 
of  the  model  (Figures  27-30) . 

130.  In  the  analysis  of  the  predicted  contrast  values,  it  is 
necessary  to  examine  combined  effects  of  parameters  in  addition  to 
individual  parameter  effects.  For  example,  the  effect  of  variations  in 
atmospheric  haze  should  be  investigated  for  various  sensor  altitudes, 
because  a  change  in  haze  conditions  may  not  cause  a  significant  change 
in  contrast  on  images  obtained  at  low  altitudes,  but  may  indeed 
create  an  undesirably  large  contrast  change  (decrease)  for  images 
obtained  at  relatively  high  altitudes.  Similar  analogies  can  be  drawn 
for  the  other  mission  parameters.  The  increase  in  solar  zenith  angle, 
for  example,  will  effectively  magnify  atmospheric  attenuation.  Simi¬ 
larly,  variations  in  altitude,  atmospheric  haze,  and  solar  zenith  angle 
affect  the  optimum  values  for  camera  adjustments  such  as  F-stop  and 
exposure  time. 

131.  To  illustrate  the  application  of  the  PSSM  and  at  the  same 
time  provide  the  Mobile  District  with  a  useful  tool  for  planning  future 
photographic  missions,  the  film-filter  matrices  in  Appendix  C  were 
generated.  These  matrices  are  arrays  of  numbers  that  indicate  the 
suitability  of  a  particular  film  and  filter  combination  to  detect  a 
given  feature  against  a  given  background.  The  numbers  are  the  optical 
density  contrast  values  calculated  by  the  PSSM. 

132.  Execution  of  the  simulation  model  requires  personnel  knowl¬ 
edgeable  in  the  operation  of  computer  facilities  and  the  basic  character 
of  the  model  and  its  inputs.  Clearly,  such  personnel  and  the  ap¬ 
propriate  computer  facilities  are  not  always  available.  For  this 
reason  a  graphical  form  of  the  model  (i.e.,  a  nomogram)  has  been 
developed"*^  that  provides  all  potential  users  of  photographic  systems 
with  a  means  for  predicting  image  optical  density  contrasts  for  quanti¬ 
tatively  planning  remote-sensing  missions. 
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Quality  control 

133.  Quality  control  provides  the  critical  step  for  determining  the 
final  success  or  failure  of  a  mission  and  will  eventually  provide  the 
contracting  agency  with  the  basis  for  accepting  or  rejecting  the  final 
imagery  products.  It  is  for  these  reasons  that  careful  advance  con¬ 
sideration  should  be  given  to  establishing  an  examination  schedule  and 
procedure  that  will  be  followed  throughout  the  mission.  In  the  following 
paragraphs,  the  sequence  of  events  discussed  represents  a  critical 
examination  procedure  and  all  missions  may  not  require  the  degree  of 
detail  that  is  presented. 

134.  From  the  onset  of  any  mission,  periodic  inspection  of  imagery 
products  should  be  performed  prior  to  the  completion  of  the  mission. 

Such  inspections  should  be  oriented  toward  evaluating  the  acquired 
material  with  respect  to  the  original  written  specifications.  By  doing 
this,  the  mission  can  be  evaluated  while  it  is  in  progress,  and  necessary 
alterations  to  original  plans  can  be  made.  Many  times  this  evaluation 
can  prevent  the  necessity  of  reflying  parts  of  missions  or  the  total 
loss  of  the  opportunity  for  acquiring  additional  imagery  due  to  inavail¬ 
ability  of  aircraft,  changing  weather  conditions,  etc. 

135.  The  inspection  process  is  frequently  carried  out  in  a  series 

18 

of  one  or  more  phases  that  are  designed  to  follow  the  logical  sequence 
involved  in  obtaining  final  products.  In  some  cases,  not  all  of  the 
following  phases  are  performed  due  to  the  design  of  the  particular 
mission;  however,  a  rigorous  procedure  of  examination  would  be 

£.  Inspection  for  defects  (Table  22)  in  films  that  occurred 

before  or  during  processing  or  during  acquisition,  in¬ 
cluding  the  consideration  of  the  following: 

(1)  Snow  or  cloud  cover 

(2)  Shadows 

(3)  Exposure  characteristics 

(4)  Processing  procedures 

(5)  Fog  levels  of  images 

(6)  Stains 

(7)  Spotting 
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(8)  Dry  marks 

(9)  Scratches 

(10)  Streaks 

(11)  Density  levels 

(12)  Calibration  of  distances 

b.  Examination  of  prints  for  other  defects: 

(1)  Excessive  crab,  drift,  and  tip  or  tilt  of  aircraft 
(Figure  34) 

(2)  Conformity  of  flight  lines  and  imagery  format  with 
stated  requirements 

(3)  Side  lap  and  forward  overlaps  specifications 

(4)  Exposure  quality  to  meet  working  needs  for  final 
products 

c.  Stereo  coverage  examination  (if  applicable) : 

(1)  Warpage 

(2)  Distortion 

(3)  Parallax  elimination 

(4)  Presence  of  necessary  carryover  points  throughout 
flight  lines 

cL  Final  analysis  of  the  overall  inspection  process  and 
formulation  of  a  concept  of  the  level  of  acceptability 
of  final  products. 

136.  While  the  inspection  sequence  will  provide  a  thorough  analy¬ 
sis  in  itself,  several  items  should  be  considered  in  the  planning  stages 
that  will  act  as  ancillary  aids  to  the  evaluation  process.  Each  of 
these  aids  should  be  developed  as  the  mission  proceeds  to  its  completion 
and  should  be  made  available  to  evaluating  personnel  as  they  perform 
their  tasks.  These  aids  include: 

a.  A  series  of  small-scale  progress  maps  (e.g.,  1:1,000,000 
scale) . 

Is.  A  complete  set  of  periodic  and  scheduled  progress  and 
inspection  reports. 

A  complete  monitored  project  log,  or  facsimile,  that  has 
been  recorded  by  the  imagery  collection  source  and 

includes:  f 

(1)  Data  on  personnel  involved. 

(2)  Data  on  aircraft  and  sensors  utilized  in  data 
collection. 
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c.  Tip  and  tilt 


Figure  34.  Illustrations  of  effects  of  crab, 
drift,  and  tip  and  tilt  of  the  aircraft 


86 


( 


(3)  Data  on  facilities  and  processes  utilized  in  data 
handling. 

(4)  Data  on  daily  activities  during  the  mission 
including  aircraft  and  sensor  performance,  weather 
conditions,  notes  on  supplies  used,  etc. 

137.  It  is  evident  from  the  preceding  discussion  that  an  evalua¬ 
tion  process,  if  carried  out  in  detail,  is  an  exhaustive  documentation 
of  the  mission  parameters.  Yet  when  this  process  is  carefully  planned 
and  executed,  the  evaluation  of  the  success  in  meeting  mission  objec¬ 
tives  is  greatly  facilitated. 

Processing  data  into  final  forms 

138.  When  the  final  photographic  products  are  made  available  for 
the  working  personnel,  or  even  prior  to  this  time,  a  decision  must  be 
made  as  to  how  the  imagery  will  be  cataloged  and  stored.  This  planning 
step  should  consider  the  following  aspects  if  a  set  of  imagery  is  to 
provide  maximum  information  in  the  photointerpretation  and/or  mapping 
stages.  A  consideration  of  the  factors  discussed  within  this  section 
on  processing  final  data  will  yield  positive  results  in  achieving 
mission  goals,  within  the  restraints  of  the  information  presented  by 
the  imagery  and  the  technical  expertise  of  the  working  personnel  in¬ 
volved. 

a.  The  need  for  indexing  photography. 

b.  The  method  of  storing  rolls  and  sheets  of  film  or 
prints. 

c^.  The  availability  of  proper  environments  for  handling 
imagery. 

139.  Indexing .  An  index  may  be  the  best  method  of  documenting 
areas  of  coverage  for  a  given  mission,  particularly  when  large  quanti¬ 
ties  of  imagery  are  involved.  Indexes  or  plots  show  the  relationship  of 
each  exposure  to  the  others  and  to  the  project  as  a  whole.  Two  types  of 
indexes  are  ordinarily  used:  the  line  index  or  plot  and  the  photo 
index. 

£.  The  line  index,  prepared  by  the  photographic  units 

after  the  project  is  completed,  consists  of  an  overlay, 
usually  keyed  to  a  1:250,000  scale  map  of  the  area, 
containing  plotted  lines  showing  the  location  and 
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identification  of  flights.  Sometimes  each  picture, 
with  its  designating  number,  is  plotted  as  a  small 
square  to  scale.  For  most  purposes,  the  exposure 
numbers  shown  at  the  beginning  and  end  of  each  flight 
line  are  sufficient.  If  a  break  occurs  in  the  flight, 
the  exposure  numbers  at  each  break  are  shown  on  the 
chart.  Gaps  in  photographic  coverage  are  indicated 
graphically  and  clearly  labeled.  An  explanatory  legend 
is  included  in  the  margin. 

b.  Photo  indexes  are  prepared  after  the  photography  is 
flown  and  accepted.  In  certain  instances  they  are 
required  as  part  of  a  project  and  the  requesting  agency 
specifies  that  the  photographic  unit  prepare  and  furnish 
them  with  the  aerial  negatives.  Usually,  however,  they 
are  prepared  by  the  requesting  agency  after  receipt  of 
the  accepted  aerial  negatives.  Contact  prints  made 
from  the  negatives  are  assembled,  matched,  and  stapled 
to  a  board.  Identifying  numbers  are  usually  pasted  or 
stamped  in  the  print  corners.  The  assembly  is  then 
photographically  reduced  and  a  print  from  this  negative 
constitutes  the  photo  index.  This  type  of  index  is 
useful  for  reconnaissance,  area  studies,  control  planning, 
field  classification  parties,  geodetic  control  parties, 
indicating  progress  in  map  compilation  by  production 
elements,  and  ready  location  of  specific  photographs. 

A  legend  is  shown  on  the  index  to  explain  location, 
roll  numbers,  dates  of  photography,  flight  altitudes, 
type  and  focal  length  of  camera,  and  other  pertinent 
information. 

140.  Storage .  The  storage  of  rolls  and  sheets  of  imagery  must 
include  the  consideration  of  two  major  factors: 

ju  The  method  of  storage  must  be  logical  and  performed  in  a 
manner  that  will  allow  for  a  rapid  and  accurate  retrieval 
of  data  in  stored  condition. 

b^.  The  method  of  storage  must  provide  for  conditions  that 
will  not  result  in  degradation  of  the  imagery  quality 
(e.g.,  excessive  moisture,  heat,  light,  etc.)  and  will 
not  require  imagery  that  is  not  being  utilized  to 
undergo  any  additional  handling  other  than  that  required 
to  fulfill  mission  needs. 

141.  Generally  roll  films,  if  kept  in  closed  cans  when  not  in  use 
and  stored  in  protected  cabinets  in  air-conditioned  environments,  will 
provide  many  years  of  working  quality  without  deterioration.  Sheet 
films  may  be  stored  in  upright  or  horizontal  formats,  but  must  be  kept 
in  dust  covers  and  flat  whenever  they  are  not  being  used.  A  minimum  of 
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handling  of  film  imagery  will  ensure  that  scratching  by  dust  and  deteri¬ 
oration  of  the  emulsion  by  fingerprints  and  other  foreign  substances 
will  be  reduced.  Print  imagery  can  be  easily  stored  by  flight  lines  or 
other  convenient  units  and  arranged  sequentially  for  filing  in  folders 
or  envelopes  within  cabinets  or  on  shelves.  The  WES  has  successfully 
stored  several  hundred  9-  by  9-in.  print  photographs  for  this  study  by 
utilizing  indexed  manila  envelopes  that  are  filed  by  flight  line  and 
are  stored  in  metal  cabinets.  Large  quantities  of  data  can  be  stored 
for  reference  in  this  manner  and  the  system  provides  no  difficulty  in 
retrieving  individual  frame  prints. 

142.  Working  environment.  A  final  consideration  for  imagery 
processing  must  account  for  the  working  environment  in  which  the  imagery 
will  be  used.  Of  the  many  sources  of  damage  that  imagery  can  be  sub¬ 
jected  to,  by  far  the  most  destructive  is  dust  and  similar  material  that 
can  scratch  the  emulsion.  For  best  results  in  preventing  dust  problems, 
a  specific  location  should  be  chosen  wherein  film  handling  and  viewing 
are  the  primary  activities.  A  regular  regime  for  the  work  area  should 
include  each  of  the  following: 

a.  A  habitual  policy  of  maintaining  a  clean  working  space. 

b^.  A  restriction  of  unnecessary  traffic  within  the  area. 

£.  An  air-conditioned  source  of  ventilation  (preferably 
with  a  slight  positive  pressure  flow) . 

dL  Some  form  of  filtering  device  to  control  the  entrance 
of  foreign  matter. 
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PART  V:  APPLICATION  OF  PROCEDURES  TO  SELECTED 
REGULATED  ACTIVITIES  IN  MOBILE  DISTRICT 

143.  To  demonstrate  how  some  of  the  detection  and  monitoring 
procedures  discussed  in  Parts  III  and  IV  of  this  report  could  be  applied 
to  regulated  activities  in  the  Mobile  District,  three  example  applica¬ 
tions  are  included  in  this  part  of  the  report.  The  procedures  for 
detection  and  monitoring  of  activities  involving  wetlands,  water  bodies, 
and  structures  were  selected  for  demonstration  purposes.  The  wetlands 
applications  were  directed  toward  the  delineation  of  regulatory  regions 
in  and  near  the  coastal  regions  of  the  Mobile  District.  The  water 
bodies  application  was  directed  toward  the  use  of  Landsat  digital  data 
to  locate  water  bodies  of  10  acres  or  greater  in  size.  The  structures 
application  was  directed  toward  the  development  of  a  photointerpreters' 
catalog  that  can  be  used  as  a  guide  to  familiarize  new  photointerpreters 
with  the  types  of  activities  and  structures  most  frequently  occurring  in 
the  District. 


Wetlands  Applications 

144.  To  assist  the  Regulatory  Functions  Branch  in  the  task  of 
processing  permit  applications  and  violation  studies  occurring  within 
the  Mobile  District,  it  was  determined  that  the  location  of  their 
coastal  wetlands  and  State-regulated  coastal  areas  should  be  delineated 
on  the  latest  aerial  photography  of  these  regions.  The  delineations 
were  made  by  mapping  the  wetlands  and  regulated  areas  on  overlays  to  the 
1:62,500  photographic  indices  (mosaics)  produced  by  Metro  Aerial  Surveys 
under  project  number  DACW01-76-C-0162.  The  following  discussion  presents 
a  brief  summary  of  the  pertinent  State  laws  that  affected  the  mapping  of 
wetlands,  the  selection  of  criteria  for  mapping  the  mosaic  overlays,  the 
mapping  of  the  wetlands  and  coastal  regions  of  the  Mobile  District,  the 
display  of  the  mapped  products,  and  a  discussion  of  how  the  final 
products  may  be  utilized  in  performing  regulatory  actions. 
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State  laws  affecting  permit 
actions  in  coastal  areas 


145.  The  discussion  of  State  laws  contained  in  Appendix  D  presents 
a  brief  summary  of  legislation  pertinent  to  the  decisionmaking  process 
in  the  granting  of  permits  or  evaluation  of  real  or  possible  violations 
of  the  Corps  permit  program.  The  summaries  are  not  intended  to  be  taken 
as  comprehensive,  but  rather  as  a  selected  list  of  source  material  from 
which  further  information  may  be  obtained;  however,  care  has  been  taken 
to  ensure  that  the  citations  of  laws  are  accurate  and  that  comments 
represent  the  best  available  data  provided  to  the  WES  during  the  course 
of  this  study. 

Selection  of  criteria  for  mapping 

146.  A  search  was  made  by  the  WES  during  1977  to  collect  all 
available  information  that  could  be  used  in  mapping  wetlands  and 
regulated  areas  in  the  Mobile  District  along  the  Gulf  Coast.  The 
sources  of  information  that  were  utilized  were  selected  if  they  provided 
data  for  the  following  area  (also  see  Figure  35). 

a.  West  to  89°45’W.  longitude,  or  to  the  western  edge  of  the 
Nicholson  and  Haaswood  7.5  topographic  maps. 

b.  South  to  the  Gulf  Coast  and  including  the  coastal  islands 
along  the  Mississippi  and  Alabama  shorelines. 

£.  East  to  87°15'W.  longitude,  or  to  the  eastern  edge  of  the 
West  Pensacola  and  Fort  Barrancos  7.5  topographic  maps. 

d.  North  to  a  line  following  30°30'N.  latitude  and 

including  the  area  of  Mobile  Bay  and  the  immediate 
vicinity. 

147.  Within  the  Alabama  coastal  area  and  the  Mobile  Bay  area,  the 
following  sources  of  information  were  studied: 

a.  USGS  standard  1:24,000  and  1:62,500  scale  topographic 
maps  and  advance  line  copy  revisions  or  print  ortho¬ 
photomaps  where  available. 

b^.  USDA-SCS  photo  indices  (1973-1974)  for  coastal  counties 
at  about  1:62,500  scale  and  aerial  photographic  prints  of 
the  coastal  and  Mobile  Bay  areas  at  about  1:24,000 
scale. 

£.  The  atlas  of  1:12,000  and  1:24,000  scale  maps  prepared  by 
the  Geological  Survey  of  Alabama  for  the  Alabama  Coastal 
Marsh  Inventory.  ° 
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The  atlas  of  1:24,000  and  1:62,500  scale  maps  prepared 
by  the  Marine  Environmental  Sciences  Consortium  for  the 
Atlas  of  the  Ecological  Habitats  of  Coastal  Alabama. 20>21 

Standard  NOAA  coastal  navigation  charts  for  Alabama  at 
1:80,000  scale. 

Data  from  the  Alabama  section  of  the  Cooperative  Gulf 
of  Mexico  Estuarine  Inventory  (1971-1972) . 22 »28 

Data  from  The  Environment  of  Offshore  and  Estuarine 
Alabama  prepared  by  the  Geological  Survey  of  Alabama 
(1974) . 2-4 

Data  from  the  Shoreline  and  Bathymetric  Changes  in  the 
Coastal  Area  of  Alabama  prepared  by  the  Geological 
Survey  of  Alabama  (1976). 25 

The  Alabama  Legal  Code  and  particular  reference  to 
Act  No.  534  of  the  1976  legislature.28 

The  map  of  the  coastal  area  of  Alabama 
the  Alabama  Coastal  Area  Board  (1976). 

CIR  imagery  of  the  Alabama  coast  flown  by  NASA  (mission 
354,  3-22-77)  through,  contract  with  the  WES. 

148.  The  Mississippi  coastal  area  was  mapped  utilizing  informa¬ 
tion  from  the  following  sources: 

a.  USGS  standard  1:24,000  and  1:62,500  scale  topographic 
maps  and  advance  line  copy  revisions  or  print  ortho¬ 
photomaps  where  available. 

]5.  USDA-SCS  photo  indices  (1969-1970)  for  coastal  counties 
at  about  1:62,500  scale. 

c.  Wallace  Aerial  Survey  1976  photo  indices  and  photographic 
film  positives  (at  1:24,000  scale)  of  the  Mississippi 
coast. 

<d.  Atlas  of  coastal  wetlands  photomaps  at  1:24,000  scale 
prepared  by  the  Mississippi  Marine  Resources  Council 
(1973). 28 

£.  Marsh  areas  of  Mississippi  as  presented  in  the  Coopera¬ 
tive  Gulf  of  Mexico  Estuarine  Inventory  and  Study 
(1973). 29 

£.  Data  on  Sixteenth  Section  and  Lieu  Lands  from  the 
Mississippi  Forestry  Commission  and  the  State  Land 
Office . 

£.  The  M^gsissippi  Legal  Code  and  changes  during  1975- 
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The  roll  film  positives  and  contact  prints  at  1:24,000  scale  provided  by 
the  Metro  contract  were  used  throughout  the  study  for  areas  in  both 
Mississippi  and  Alabama. 

149.  Louisiana  coastal  areas  were  not  mapped  upon  the  mosaics 
because : 

a_.  The  area  of  land  within  the  regulatory  boundaries  of  the 
Mobile  District  is  very  small  and  presents  considerably 
fewer  problems  in  determining  locations  of  concern 
to  the  permit  programs. 

t>.  The  present  status  of  the  Louisiana  coastal  law  (see 

Appendix  D,  paragraph  15)  precludes  the  organization  of 
mapped  details  in  the  format  shown  for  Alabama  and 
Mississippi. 

Categories  of  information  utilized 
in  constructing  mosaic  overlays 

150.  After  the  sources  of  mapping  information  had  been  assembled, 
the  categories  of  information  to  be  included  on  the  mosaic  overlays  were 
selected.  Two  primary  groups  of  information  were  chosen,  based  upon 
their  relevance  to  the  regulatory  functions  of  the  permit  programs  in 
the  Mobile  District.  The  two  primary  groups,  that  overlap  in  many 
areas,  were  wetlands  on  or  near  the  coast  and  coastal  areas  regulated  by 
State  legal  codes. 

151.  Marshes  and  swamps.  The  wetlands  lying  on  or  near  the  Missis¬ 
sippi  and  Alabama  coasts  were  designated  as  marshes  or  swamps  when  infor¬ 
mation  from  other  sources  existed  (see  paragraphs  146-148)or  the  photo¬ 
graphic  images  indicated  the  presence  of  potential  extensions  of  wetland 
habitats  (e.g.,  in  the  case  of  dendritic  drainage  patterns  that  joined 
with  identified  wetlands).  The  delineations  thus  produced  attempted  to 
follow  the  botanical  definitions  of  a  marsh  as  an  open,  treeless,  meadow¬ 
like  or  tussocky,  saltwater  or  freshwater  tract  of  wet  or  spongy  land, 
usually  with  occasional  open  shallow  pools  of  water  and  with  a  vegetation 
of  more  of  less  dense,  erect,  aquatic  or  amphibious  plants  including 

cattails,  grasses,  sedges,  reeds,  rushes,  or  other  succulent  herbs  (cf. 

31 

MIL-STD-1165  ).  A  swamp  was  Identified  characteristically  as  an  area  * 

of  continuously  saturated  ground,  supporting  large  aquatic  plants  having 
submerged  or  floating  leafy  shoots,  often  dominated  by  shrubs  and  trees 
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(cf.  MIL-STD-1165  ).  The  WES  did  not  try  to  classify  coastal  wetlands, 
but  rather  transferred  the  information  that  had  been  produced  by  state 
and  private  organizations  onto  the  photomosaic  overlays.  Those  wetlands 
which  were  typically  extensions  of  identified  marshes  and  swamps  were 
indicated  on  the  overlays  as  a  separate  class  in  purple  (see  paragraph 
157)  to  denote  their  potential  importance  in  the  regulatory  functions 
of  the  Mobile  District.  The  Regulatory  Functions  Branch  Should  consider 
extending  its  in-the-field  site  inspections  of  permit  applications  that 
occur  within  this  category. 

152.  Coastal  zones.  The  coastal  zones  in  Mississippi  and  Alabama 

represent  legally  defined  portions  of  land  within  which  many  activities 

of  business  or  private  life  are  regulated  and/or  permitted  by  one  or 

32  33 

more  designated  State  agency.  *  The  restrictions  placed  by  the  State 

upon  activities  within  these  coastal  zones  must  be  considered  by  the 

Corps  regulatory  personnel  for  compliance  with  Title  33  of  the  Code  of 

Federal  Regulations,  Part  320  -  General  Regulatory  Policies,  Section 

320.4  -  General  Policies  for  Evaluating  Permit  Applications.  Within 

this  section,  subheading  (h)  -  "Activities  Affecting  Coastal  Zones" 

declares  that:  "Applications  for  the  Department  of  the  Army  permits  for 

activities  affecting  the  coastal  zones  of  those  states  having  a  coastal 

zone  management  program  approved  by  the  Secretary  of  Commerce  will  be 

34 

evaluated  with  respect  to  compliance  with  that  program...  ." 

153.  The  coastal  zone  in  Alabama  was  officially  defined  by  State 
Act  534  of  1976  as  follows: 

"Begin  at  the  southernmost  point  on  the  Mississippi-Alabama 
state  line  where  the  land  surface  elevation  reaches  10  feet 
above  mean  sea  level  and  continue  in  a  general  easterly 
direction  along  the  10-ft  contour  to  the  proximity  of 
Mobile  Bay;  continue  in  a  northerly  direction  on  the  10-ft 
contour  along  the  western  shore  of  Mobile  Bay  and  the 
Mobile  River  delta  to  the  north  line  of  Mobile  County; 
thence  southeastward  along  the  north  line  of  Mobile  County 
to  the  intersection  with  the  Baldwin  County  line  in  the 
Mobile  River;  thence  along  the  west  and  north  lines  of 
Baldwin  County  in  the  Mobile  and  Alabama  Rivers  to  the 
intersection  of  the  southwest  corner  of  Monroe  County; 
thence  eastward  along  the  Baldwin  County  line  to  the 
intersection  of  the  westernmost  point  of  Baldwin  County 
where  the  land  surface  altitude  reaches  10  ft  above  mean 
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sea  level;  thence  along  the  10-ft  contour  in  a  southwesterly 
and  south  direction  along  the  Alabama  River,  the  Mobile 
River  delta  and  the  east  shore  of  Mobile  Bay  to  the  proximity 
of  Bon  Secour;  then  continue  along  the  10-ft  contour  in  an 
easterly  and  northeasterly  direction  to  the  Alabama-Florida 
state  line."^ 

154.  For  Mississippi,  the  coastal  areas  of  the  state  lying  within 
regulatory  boundaries  are  defined  by  the  Coastal  Wetlands  Protection  Law 
of  1973  and  will  be  strengthened  by  the  1978  Senate  bill  described  in 
Appendix  D: 

ci.  "Coastal  wetlands"  means  all  publicly  owned  lands 
subject  to  the  ebb  and  flow  of  the  tide;  which  are 
below  the  watermark  of  ordinary  high  tide;  all  publicly 
owned  accretions  above  the  watermark  of  ordinary  high 
tide  and  all  publicly  owned  submerged  water-bottoms 
below  the  watermark  of  ordinary  high  tide. 

b^.  The  term  "coastal  wetlands"  shall  be  interpreted  to 

include  the  flora  and  fauna  on  the  wetlands  and  in  the 
wetlands.  They  were  mapped  according  to  the  boundaries 
indicated  in  the  Mississippi  Marine  Resource  Council's 
Atlas  of  Coastal  Wetlands  Photomaps. 

155.  Other  State-regulated  areas  and  boundaries.  Included  in  the 
mosaic  overlay  information  were  three  minor  categories  that  were  added 
to  aid  District  personnel  in  the  use  of  the  displays.  The  first  cate¬ 
gory  was  the  Sixteenth  Section  lands  that  appeared  within  the  area 
covered  by  the  mosaics.  Lieu  lands  were  not  mapped  due  to  the  many 
small  tracts  of  land  involved  and  the  irregular  nature  of  many  of  the 
designated  areas.  The  locations  of  these  lieu  lands  can  be  determined 
from  the  lists  given  in  Appendix  D. 

156.  The  second  minor  category  was  the  set  of  lines  indicating  the 
state  boundaries  for  Mississippi  and  Alabama.  The  last  category  repre¬ 
sented  lines  indicating  the  approximate  areas  of  coverage  of  the  topo¬ 
graphic  maps  shown  on  each  mosaic  set,  or  indicated  areas  within  the 
field  of  the  mosaic  where  significant  mismatching  of  the  flight  line 
frames  occurred  and  resulted  in  a  discontinuous  presentation  of  the 
mapped  information. 

Color  codes  employed  to 
depict  information  categories 

157.  Early  in  the  development  of  a  plan  for  the  presentation  of  the 
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coastal  wetlands  and  regulated  areas,  it  was  decided  that  a  color-coded 
system  showing  the  different  information  categories  would  provide  the 
most  readable  means  for  interpreting  the  overlay  data.  Permanent  felt 
tip  markers  were  used  to  draw  the  overlays  and  the  following  color  code 
was  used  throughout  the  mapping: 


a. 

Red  -  coastal  zone  areas,  offshore  islands,  parks,  or 
national  seashores  that  are  regulated  by  State  or  Federal 
agencies . 

b. 

Blue  -  swampy  regions  within  the  coastal  areas  of 
coverage . 

£. 

Green  -  marsh  regions  within  the  coastal  areas  of 
coverage . 

d. 

Yellow  -  Mississippi  Sixteenth  Section  lands  lying 
within  the  coastal  areas  of  coverage. 

e. 

Orange  -  state  boundary  lines. 

f. 

Purple  -  areas  within  the  coastal  coverage  showing 
potential  wetland  characteristics  that  should  be 
considered  when  permit  actions  are  involved. 

£■ 

Black  -  registration  marks  (+)  for  aligning  overlays  with 
mosaics.  Solid  lines  show  boundaries  of  topographic  map 
coverage  and  unmatched  photography. 

Mapping  of  the 
regions  of  the 

wetlands  and  coastal 

Mobile  District 

158. 

To  accomplish  the  task  of  mapping  the  coastal  wetlands  and 

State-regulated  coastal  areas  of  the  Mobile  District,  the  WES  undertook 

an  evaluation  of  several  commercially  available  tools  for  transfer  of 
cartographic  and  photographic  information  onto  the  mosaics.  It  was 
decided  that,  in  terms  of  cost,  portability,  and  applicability  to  future 
needs,  the  Bausch  &  Lomb  Zoom  Transfer  Scope  (ZTS) ,  Model  ZT4-H  (Fig¬ 
ure  36),  would  be  selected  for  use  in  the  present  study.  This  unit  was 
a  satisfactory  aid  in  the  task  of  preparing  the  mapped  mosaic  products 
and  should  provide  a  strong  support  role  to  the  future  monitoring 
program  needs  of  the  Regulatory  Functions  Branch. 

159.  Use  of  the  Zoom  Transfer  Scope.  In  many  aspects,  the  use  of 
the  ZTS  entails  no  greater  difficulty  than  that  encountered  through  the 
use  of  any  binocular  optical  magnifying  system.  The  instruction  manual 
and  supplemental  folders  provided  by  Bausch  &  Lomb  are  clearly  written 
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and  well  illustrated.  The  WES  personnel  found  that  relatively  untrained 
individuals  were  capable  of  self-instruction  with  these  materials  and. 
were  able  to  attain  a  high  level  of  working  accuracy  within  a  few  days 
after  beginning  to  use  the  scope  in  mapping  efforts. 

160.  Suggested  supplies  and  modifications.  For  the  maximum  utiliza¬ 
tion  and  working  life  of  the  ZTS,  there  are  several  points  of  instruc¬ 
tion  that  all  users  should  be  made  aware  of.  The  most  important  point 

is  that  of  maintaining  cleanliness  of  the  scope  and  the  working  environ¬ 
ment  of  the  instrument.  As  in  the  case  of  any  tool  utilizing  optical 
systems,  extreme  effort  should  be  made  to  avoid  contamination  of  the 
optical  surfaces  with  foreign  objects  containing  oils,  solvents,  or  dust 
from  the  environment.  The  lenses  and  other  working  surfaces  are  highly 
susceptible  to  scratching  and  a  routine  program  of  proper  cleaning  and 
covering  the  instrument  when  not  in  use  is  necessary.  The  instrument 
should  be  placed  in  a  protected  area  and  moving  of  the  unit  should  be 
discouraged.  Cleaning  should  be  attempted  only  by  persons  who  are 
thoroughly  familiar  with  correct  procedures  and  who  have  consulted  the 
instruction  manual  and  maintenance  product  directions. 

161.  During  the  course  of  the  present  study,  the  WES  made  some 
modifications  to  the  basic  scope  unit  that  better  suited  the  mapping 
needs  of  this  project  and  those  of  the  District  personnel  in  the  future. 
The  most  significant  change  was  made  to  answer  the  problem  of  handling 
roll  film  upon  the  upper  glass  stage.  The  unit  as  supplied  by  Bausch  & 
Lomb  does  not  provide  for  handling  roll  film.  However,  since  much  of  the 
monitoring  and  mapping  information  that  is  or  will  be  used  is  extracted 
from  aerial  roll  photography,  the  capability  for  handling  this  data 
source  was  added  by  the  WES.  A  very  satisfactory  roll  film  viewing 
assembly  was  produced  for  the  WES  by  Mr.  Clyde  E.  Renz  of  the  Rock 
Island  District,  CE.  The  assembly  is  shown  in  Figures  37  and  38  and 
utilizes  reel  brackets,  roller  assemblies,  and  bracket  guides  produced  by 
the  Richards  Corporation,  McLean,  Virginia.  The  cost  for  parts  to  con¬ 
struct  the  assembly  is  less  than  $300.00  (excluding  labor),  and  the 
finished  assembly  provides  a  highly  useful  means  for  bidirectional 
handling  of  data  in  roll  form. 


99 


101 


Figure  38.  Roll  film  viewing  assembly  in  place  on  upper  stage  of  Zoom  Transfer  Scope 


162.  In  addition  to  the  assembly  by  Mr.  Renz,  the  WES  modified  the 
upper  glass  stage  by  having  four  holes  drilled  through  the  plate  glass 
to  accept  mounting  screws.  These  may  be  used  to  produce  a  more  perma¬ 
nent  roll  film  assembly  if  additional  brackets,  rollers,  and  bracket 
guides  are  obtained  from  the  Richards  Corporation  in  the  future. 

163.  An  addition  to  the  scope  was  the  construction  of  a  retaining 
platform  for  the  base  of  the  stand  legs.  This  unit,  shown  in  Figure  39, 
helps  restrict  any  movement  of  the  scope  on  the  working  surface  without 
interfering  with  the  operator's  functions.  The  materials  are  basically 
plywood,  2-  by  4-in.  lumber,  wood  screws,  and  glue,  and  cost  only  a  few 
dollars  from  most  local  building  suppliers. 

164.  Limitations  encountered  in  use  of  the  ZTS.  During  the  course 
of  the  study,  the  ZTS  performed  well  and  only  few  serious  problems  in 
operation  were  encountered.  A  few  points  of  minor  concern  are  described 
here  to  aid  future  users  of  the  instrument. 

a.  The  optical  system  does  produce  some  eye  strain  for 

operators,  and  it  is  felt  that  working  periods  for  an 
individual  should  not  exceed  1  or  2  hr  without  a  break 
period.  Working  periods  of  longer  duration  may  cause  eye 
soreness  and  possibly  headaches. 

b^.  The  focusing  concurrently  of  the  upper  stage  image  with 

the  material  on  the  lower  drawing  surface  was  not  felt  to 
be  as  precise  as  might  be  possible  from  an  instrument  of 
this  type.  While  significant  focusing  problems  did  not 
occur,  it  was  found  in  most  instances  that  slight  inter¬ 
mediate  settings  between  the  best  image  on  the  upper 
stage  and  the  material  on  the  drawing  surface  were 
required.  Normally,  this  approach  produced  a  fairly 
workable  compromise. 

Most  of  the  mechanical  features  of  the  scope  performed  as 
described  and  provided  no  maintenance  problems.  The  zoom 
control,  however,  which  is  utilized  probably  more  than 
any  other  single  control,  did  develop  some  play  in  the 
mechanism.  Removal  of  the  upper  shroud  for  the  optics 
unit  and  slight  tightening  of  the  zoom  mechanism  did 
alleviate  most  of  this  problem  temporarily. 

Display  of  mapped  wetland  products 

165.  The  completed  coastal  mosaics  with  the  plastic  overlays 
required  an  appropriate  form  of  display  to  allow  for  maximum  utilization 
of  the  information,  provide  for  protection  of  the  mosaics  and  other 


102 


103 


displayed  documents,  and  offer  the  best  means  of  moving  the  displays  to 
locations  other  than  the  Mobile  District  Regulatory  Functions  Branch 
Office.  Several  formats  for  the  display  and  storage  of  large  photographic 
and  mapped  material  were  considered  with  the  above  features  employed  to 
judge  the  best  utility  of  the  several  products  currently  available. 

166.  Selection  of  panels.  The  final  display  medium  that  was 
selected  was  a  vertically  supported  series  of  lightweight  panels  on  a 
movable  stand  (Figure  40).  The  unit  was  built  by  the  welding  and  car¬ 
pentry  shops  of  the  WES,  and  provides  for  rapid  and  easy  viewing  of 
large  quantities  of  displayed  information.  The  selected  panel  frames, 
marketed  by  Magna  Plan  Corporation,  Champlain,  New  York  (Catalog  No. 
09914248V),  are  42  in.  wide  by  48  in.  tall,  providing  nearly  14  sq  ft  of 
viewing  area  per  panel  side.  A  foam-core  panel  insert  (Catalog  No. 

912150)  for  each  panel  frame  was  selected  for  the  lightweight  feature 
and  the  ease  with  which  displays  could  be  attached  to  the  inserts. 

167 .  Mounting  of  mosaics  depicting  wetlands  and  coastal  regulated 
areas.  The  1:62,500  scale  mosaics  with  their  acetate  overlays  were 
mounted  on  the  sides  of  the  foam-core  panel  inserts  as  shown  in  Figure  41. 
This  arrangement  provided  for  a  total  area  of  coverage  on  each  panel 

side  equal  to  four  1:62,500  (or  sixteen  1:24,000)  scale  quadrangle  maps 
of  the  USGS  topographic  format.  The  coverage  of  the  Mississippi  and 
Alabama  coastal  areas  described  in  paragraphs  153  and  154  required  four 
panel  sides  (or  two  complete  panels) .  The  presentation  of  the  informa¬ 
tion  was  designed  to  proceed  from  the  western  edge  of  Mississippi  on  the 
first  side  and  then  generally  easterly  toward  the  Alabama  and  Florida 
state  lines  on  succeeding  sides. 

168.  The  four  mosaic  units  on  each  panel  side  were  reinforced  by 
mounting  the  photographs  to  heavy  poster  board.  This  backing  added 
additional  support  to  the  entire  panel  surface.  Each  mosaic  unit 
displayed  on  a  panel  side  was  indicated  by  line  marks  on  a  corresponding 
area  of  a  locator  map  of  the  entire  mapped  area  of  the  coast.  The 
locator  maps  were  designed  to  show  the  identical  series  of  USGS  topo¬ 
graphic  maps,  by  name,  displayed  on  the  mosaics.  This  would  allow 
rapid  reference  of  the  mosaic  information  areas  with  existing  and 
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forthcoming  revisions  of  the  topographic  maps,  and  allow  for  rapid 
gathering  of  coordinate  and  related  data  for  permit  actions  carried  on 
by  the  Regulatory  Functions  Branch. 

169.  Use  of  panel  displays  in  regulatory  functions.  The  design  and 
construction  of  the  mosaic  overlay  displays  were  accomplished  with  the 
intended  aim  of  providing  the  Regulatory  Functions  Branch  personnel  with 
a  readily  useable  and  easily  readable  source  of  coastal  area  informa¬ 
tion.  As  permit  applications  or  violation  studies  are  processed  by 
office  personnel,  the  mosaic  overlays  will  provide  a  quick  reference  for 
coastal  wetlands  and  state  regulations  that  may  affect  a  regulatory 
decision.  After  the  location  of  the  activity  in  question  has  been  deter¬ 
mined,  the  corresponding  print  for  the  flightline  frame  may  be  pulled 
from  the  files  and  examined  for  closer  detail  or  used  by  the  field 
inspection  teams  for  on-site  studies. 

170.  The  construction  of  the  mosaic  panels  in  the  format  described 
earlier  will  allow  for  rapid  extraction  of  information  and  storage  of 
data  with  a  minimum  loss  of  working  space.  Individual  panels  or  the 
entire  display  unit  will  be  able  to  be  transported  for  public  demonstra¬ 
tions  or  briefings  required  by  Division  or  other  official  authorities. 

Water  Body  Application 

171.  The  Regulatory  Functions  Branch  is  responsible  for  permitting 
discharges  of  dredged  or  fill  material  into  lakes  10  acres  and  greater 
including  their  adjacent  wetlands.  This  requirement  by  the  FWPCA  can  be 
fulfilled  provided,  of  course,  that  the  locations  of  these  water  bodies 
are  known.  This  all  too  often  is  not  the  case,  however,  since  the 
normal  source  of  this  information  (i.e.,  topographic  maps)  is  not  always 
current  nor  is  it  always  sufficiently  accurate  in  its  portrayal  of  lake 
areas.  This  presented  a  problem  to  the  Mobile  District. 

172.  The  solution  to  the  problem  suggested  by  the  WES  was  to 
inventory  all  water  bodies  including  streams  and  rivers  using  the  water- 
detection  capabilities  of  Landsat.  Since  the  detection  of  water  bodies 
can  be  accomplished  with  a  high  degree  of  certainty  using  Band  7  digital 
data,  the  WES  proposed  that  overlays  to  the  1:250,000  false  color 
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composites  (available  from  the  EROS  Data  Center)  be  produced  depicting 
all  water  bodies  10  acres  and  greater  including  rivers  and  streams.  In 
addition  to  the  overlays,  the  inventory  would  include  a  summation  of 
surface  area  of  the  lakes  and  rivers  for  Mississippi,  Alabama,  Georgia, 
and  Louisiana. 

Acquisition  of  data 

173.  The  decision  to  inventory  water  bodies  in  the  Mobile  District 
necessitated  a  search  by  the  EROS  Data  Center  for  the  best  digital  data. 
Three  factors  constrained  the  search:  cloud  cover,  quality  of  data,  and 
time  of  year.  The  Center  was  requested  to  initiate  a  search  for  all 
current  (1975  to  present)  Landsat  scenes  within  the  Mobile  District. 

The  search  was  constrained  by  a  maximum  cloud  cover  of  10  percent ,  a 
minimum  data  quality  of  5,  and  a  time  frame  of  winter  months.  The 
winter  months  of  December,  January,  and  February  were  selected  because 
the  edges  of  water  bodies  are  less  likely  to  be  concealed  by  fully 
developed  tree  canopies  during  this  time  of  year. 

174.  The  search  revealed  that  the  most  recent  scenes  conforming  to 
the  above  constraints  fell  within  a  time  frame  between  21  January  and 

25  February  1977.  The  scenes  selected  for  use  are  listed  in  Table  23. 

A  mosaic  of  these  scenes  was  assembled  and  is  shown  in  Figure  42.  The 
numerals  on  each  picture  of  the  mosaic  correspond  to  the  scene  numbers 
in  Table  23. 

Preparation  of  overlays 

175.  A  special  computer  program  called  LAKES  was  developed  to 
determine  the  location  of  water  bodies  10  acres  and  greater.  The 
program  first  examined  band  7  of  each  pixel  of  an  entire  Landsat  scene 
and  classified  each  as  water  or  other.  The  classification  criteria 
(i.e.,  threshold  value)  for  water  was  3.  That  is,  if  the  band  7  value 
for  a  given  pixel  had  a  radiance  value  of  3  or  less,  it  was  classified 
as  water.  The  program  then  "looked"  at  the  neighboring  pixels  surround¬ 
ing  a  given  water  pixel  to  determine  whether  or  not  that  pixel  belonged 
to  a  group  of  9  or  more  contiguous  pixels.  If  it  did,  the  computer 
tagged  that  pixel  as  part  of  a  lake  or  stream  and  moved  on  to  the  next 
water  pixel.  As  the  program  scanned  the  entire  Landsat  array  for  the 
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Figure  42*  A  mosaic  of  the  Landsat  scenes  used  to  inventory 
water  bodies  10  acres  and  greater 


second  time,  it  produced  a  magnetic  tape  with  the  location  information 
for  each  tagged  pixel.  This  tape  was  then  read  by  the  Optronics  film 
reader/writer  (Appendix  A)  and  a  6.5-  by  6.75-in.  black-and-white  trans¬ 
parency  was  generated.  The  transparency  contained  the  images  of  the 
lakes  and  streams  within  the  Landsat  scene,  where  the  water  pixels  had 
been  left  clear  and  all  other  pixels  colored  black. 

176.  A  transparency  was  produced  for  each  of  the  16  Landsat  scenes 
composing  the  entire  Mobile  District.  They  were  then  enlarged 
photographically  to  an  approximate  scale  of  1:250,000  that  would 
approximately  overlay  the  1:250,000  color  composites  produced  by  the 
EROS  Data  Center.  Since  the  WES’s  procedure  for  removing  the  distortion 
caused  by  the  earth's  rotation  was  different  from  the  EROS  Data  Center's 
procedure,  the  overlays  could  not  be  made  to  overlay  perfectly. 

However,  the  match  was  very  close  and  there  was  no  problem  in  deter¬ 
mining  the  location  of  water  bodies  in  the  color  composites. 

177.  The  enlarged  transparencies  were  used  to  produce  the  final 

colored  overlay  transparencies  (blue  for  water  and  clear  for  other)  by 

the  Diazo  process.  These  overlays  were  then  mounted  on  the  color 

composites  and  the  two  together  were  mounted  on  the  same  type  of  display 

panels  previously  discussed  in  paragraph  166. 

Determination  of  total 
areas  of  water  bodies 

178.  The  task  of  obtaining  a  total  surface  area  of  water  for  both 
lakes  and  streams  in  each  State  of  the  Mobile  District  was  not  performed 
by  the  computer  directly  from  the  CCT's  since  all  16  scenes  of  the 
District  overlapped  one  another  and  some  extended  beyond  the  boundary  of 
the  District.  To  avoid  the  problem  of  double  bookkeeping,  the  boundaries 
of  the  District  and  States  were  transferred  manually  onto  the  6.5-  by 
6.75-in.  transparencies  using  the  ZTS.  The  portions  of  each  scene  that 
either  overlapped  another  scene  or  were  outside  the  boundary  were 
blacked  out.  The  transparencies  were  then  scanned  by  the  Optronics  film 
reader /writer,  and  the  sum  of  areas  of  all  the  lakes  and  streams  was 
determined  (Table  24) . 
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Structure  Application 

179.  To  satisfactorily  monitor  permit-related  activities  within  the 
jurisdictional  areas  of  the  Mobile  District,  routine  remote  reconnais¬ 
sance  of  some  form  must  be  performed  over  these  areas.  It  has  been 
indicated  in  Part  III  of  this  report  that  part  of  the  required  recon¬ 
naissance  can  be  performed  by  Landsat.  That  is,  using  Landsat  imagery 
at  a  scale  of  1:250,000,  one  can  probably  detect  large  changes  in 
wetlands  caused  by  improper  disposal  of  dredged  material  onto  the 
wetlands  or  clearing  of  trees  from  wetlands.  However,  smaller  activities 
or  structures  such  as  piers,  boatdocks,  boatslips,  etc.,  cannot  be  moni¬ 
tored  using  Landsat.  The  high  cost  of  operation  and  data  handling  of 
MSS  data  also  prohibits  the  use  of  this  system  as  a  monitoring  system. 

In  addition,  field  teams  or  ground  crews  and  on-site  surveillance  tech¬ 
niques  are  too  costly  and  time  consuming  to  perform  routine  monitoring 
of  small  activities.  Thus,  of  the  three  types  of  remote  sensing  methods 
discussed  in  this  report,  only  aerial  photography  can  adequately  perform 
the  task  of  monitoring  small  activities. 

180.  The  selection  of  aerial  photography  as  the  source  of  remotely 
acquiring  data  for  monitoring  purposes  implies  the  need  to  accurately 
interpret  the  data  presented  in  photographic  form.  This  carries  with  it 
the  requirement  of  obtaining  photointerpreters  to  interpret  the  data  and 
ground-truth  data  to  increase  the  reliability  of  the  photointerpreta¬ 
tion. 

181.  The  problem  inherent  in  these  two  requirements  is  the  need  to 
rapidly  train  personnel  to  become  photointerpreters  and  to  familiarize 
them  with  the  types  of  structures  and  activities  that  require  CE  per¬ 
mits.  To  that  end,  the  WES  has  developed  a  photointerpreters '  catalog 
that  will  satisfy  both  requirements. 

182.  The  catalog  (Appendix  E)  is  constructed  of  photographs  of 
activities  and  structures  comprising  the  majority  work  load  of  the 
District.  The  examples  selected  for  presentation  occur  along  the  flight 
line  shown  in  Figure  2.  Both  aerial  and  ground  photographs  of  various 
activities  and  structures  are  presented.  By  studying  this  catalog  and 
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naking  repeated  comparisons  between  ground  and  aerial  photography,  one 
should  becoae  very  adept  at  recognizing  these  same  features  in  the 
photography  flown  to  monitor  the  District. 
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PART  VI:  CONCLUSIONS  AND  RECOMMENDATIONS 


Conclusions 


183.  On  the  basis  of  this  study,  the  following  conclusions  were 
reached . 

a_.  Within  the  scope  of  work  usually  performed  by  the 

Mobile  District,  Landsat  can  probably  best  be  applied 
as  a  tool  for  change  detection. 

b^.  Landsat  imagery  at  a  scale  of  1:250,000  is  sufficient 
for  detecting  10-acre  or  greater  changes  in  wetlands 
caused  by  disposal  of  fill  material  or  clearing  of  trees. 

c_.  Landsat  data  cannot  be  used  to  detect  Section  10 

activities  such  as  boathouses,  docks,  piers,  etc.  Even 
the  proposed  Landsat  D,  which  will  have  a  smaller 
resolution  element,  cannot  detect  these  types  of 
activities . 

cl.  Water-land  interfaces  and  water  bodies  2  to  3  acres  and 
greater  can  be  reliably  detected  using  Landsat  data. 

£.  Imagery  produced  from  Landsat  is  very  economical  to  use. 

The  costs  of  black-and-white  and  color  imagery  produced 
by  the  EROS  Data  Center  at  a  scale  of  1:250,000  are 
$0.0015  and  $0. 0076/square  mile,  respectively.  The  costs 
of  these  same  products  produced  by  the  WES  are  $0.0227 
and  $0. 0431/square  mile,  respectively. 

_f .  The  high  cost  of  obtaining  and  processing  MMS  data 

prohibits  its  use  by  the  District  for  routine  monitoring. 

Only  at  an  altitude  of  12,000  ft  does  the  cost  approach  J 

that  of  conventional  photography  but  the  resolution  is  'i 

too  poor  for  locating  small  activities. 

£.  Color  composites  duplicating  color  IR  imagery  can  be  pro¬ 
duced  from  bands  4,  6,  and  9  of  the  MMS  data. 

h.  The  MMS  system  can  probably  best  be  applied  to  the  task 
of  obtaining  reflected  radiance  data  for  the  purpose  of 
supplying  feature  background  signatures  to  the  PSSM. 

This  source  of  ground-truth  data  would  eliminate  the  need 
for  acquiring  the  data  via  field  teams  and  has  the  advan¬ 
tage  of  seeing  the  ground  features  from  the  same  vantage 
point  as  the  aerial  cameras. 

i_.  Interpretation  for  specific  data  can  be  enhanced  by 
selection  of  the  optimum  film  and  filter  combination. 

That  is,  selection  of  types  of  film  and  filters  to 
acquire  optimum  results  from  a  photographic  remote 
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sensing  mission  should  be  made  on  the  bases  of  results 
generated  by  the  PSSM. 

For  the  majority  of  the  activities  requiring  detection  by 
remote  means,  color  IR  photography  is  the  optimum  imagery 
for  acquiring  data.  The  choice  of  color  IR  photography 
as  the  best  individual  imagery  type  is  based  on  its 
superiority  throughout  the  evaluation  of  film  types  con¬ 
ducted  in  the  photointerpreters '  catalog. 


Recommendations 


184.  Based  on  this  study,  it  is  recommended  that: 

a_.  Further  study  be  supported  to  develop  automatic  detection 
and  classification  techniques  to  detect  and  interpret  CE 
permit-related  activities  using  MMS  data. 

b^.  Further  study  be  supported  to  determine  the  capabilities 
of  Landsat  D  to  monitor  wetlands. 
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Table  1 

Types  of  Permit  Activities  Occurring  in  the  Mobile  District 


GROUP  1;  Bank  and  Shore  Protection  Structures 

1.  Single-component  revetment 

a.  Stone  riprap 

b.  Concrete  block 

c.  Tetrapod 

d.  Sack  revetment 

2.  Mattress  revetment 

a.  Gabion  installation 

b.  Rock  and  wire  mattress 

c.  Rubber-tire  mattress 

3.  Pavement  revetment 

4.  Vertical  walls 

a.  Seawall 

b .  Bulkhead 

5 .  Training  structure 

a .  Dike 

b.  Crib 

c.  Fence 

GROUP  2 :  Waterborne  Commerce  and  Recreation  Structures 

1.  Navigational  aids 

a .  Buoy 

b.  Range  lights 

c.  Warning  signs 

2.  Boathouse 

3.  Boat  launch  ramp 

4.  Boat  hoist 

5.  Dock,  wharf,  or  cargo-handling  facility 

6.  Boat  slip 

7.  Marina  facility  or  mooring  facility 

8.  Pier 

9.  Piling  and  piling  configuration 

10.  Stairway 

11.  Marine  railway 

12 .  Ski  ramp 


(Continued) 


Table  1  (Concluded) 


GROUP  2:  (Continued) 


13. 

Raft 

14. 

Breakwater 

15. 

Hydrologic  data-collection  platform 

16. 

Submerged  obstruction  and  salvage  operations 

GROUP 

_3 : 

Ground  Surface  Transportation  Structures 

1. 

Bridge  abutment 

2. 

Bridge  support 

3. 

Causeway 

4. 

Walkway 

5. 

Trestle 

GROUP 

_4: 

Energy  Supply  and  Utility-Related  Structures 

1. 

Power  plant 

2. 

Oil  and  gas  wells 

3. 

Fossil  fuel  refinery 

4. 

Utility  tower 

5. 

Submerged  pipeline 

6. 

Submerged  cable  crossing 

7. 

Overhead  cable  crossing 

GROUP 

_5: 

Discharge  and  Intake  Structures 

1. 

Discharge  structure 

2. 

Intake  structure 

GROUP 

_6: 

Other  Construction  and  Engineering  Activities 

1. 

Dredging  and  disposal  activities 

a.  Open-water  disposal 

b.  Land  disposal 

2. 

Mining 

3. 

Landfill 

4. 

Cofferdam 

5. 

Wetland  (artificial) 

Table  2 

Frequency  of  Occurrence  of  Permit  Groups 


Permit 

Group* 

Coastal 

Zone** 

Percent 

Interiort 

Percent 

1 

9.1 

2.6 

2 

33.3 

5.4 

3 

1.2 

5.6 

4 

1.2 

1.8 

5 

0.9 

1.9 

6 

23.3 

13.5 

*  See  Table  1  for  types  of  activities 
in  each  group . 

**  Coastal  zone  extends  inland  9  to  12 
t  Interior  represents  all  the  Mobile 
less  the  coastal  zone. 

contained 

miles . 
District 

m 


Table  3 


Standard  Landsat  Products  Available 
from  the  EROS  Data  Center 


SATELLITE  DATA 


STANDARD  LANDSAT 


IMAGE 

SIZE 

NOMINAL 

SCALE 

PRODUCT 

FORMAT 

55.8mm 
(2.2  m.1 

1  3369000 

Film  Positive 

55.8mm 

<2.2  in.) 

1  3369000 

Film  Negative 

18.5cm 

17.3  in.) 

1  1000000 

Paper 

18.5cm 
(7.3  m.) 

1  1000000 

Film  Positive 

18.5cm 
<7.3  in.  1 

1  1000000 

Film  Negative 

37.1cm 
<14.6  m.l 

1  500000 

Paper 

74.2cm 

I70.?,n.l 

1  250000 

Paper 

COLOR  COMPOSITE  GENERATION 


BLACK  Hid  WHITE 


UNIT* 

PRICE 

PRODUCT 

CODE 

$8.00 

ii 

10.00 

01 

8.00 

23 

10.00 

13 

10.00 

03 

12.00 

24 

20.00 

26 

COLOR 


UNIT* 

PRICE 

PRODUCT 

COOE 

$12.00 

63 

15.00 

S3 

25.00 

64 

50.00 

66 

50.00 

59 

NOTE  1)  Portrayed  >n  false  color  (infrared)  and  not  true  color 

2)  Cost  ot  product  from  thu  composite  must  be  added  to  total  cost 


COMPUTER  COMPATIBLE  TAPES  (CCTI 


TRACKS 

b.p.i. 

FORMAT 

SET  PRICE 

PRODUCT  CODE 

7 

800 

Tape  Set 

S200.00 

82 

9 

800 

Tape  Set 

200.00 

9 

1600 

Tape  Set 

200.00 

84 

*  Listed  prices  are  current  through  January  1980. 
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Table  4 


Applications  for  Which  Various  MSS  Spectral  Bands 


Have  Been  Found  to  be  the  Most  Useful 


t 


f 


Table  5 

Variations  in  Pixel  Size  Versus  Scanner  Altitude 


Altitude 

Pixel 

Size,  ft* 

ft 

0%** 

25% 

50% 

75% 

100% 

1,000 

2.5 

2.9 

4.0 

6.0 

8.7 

2,000 

5.0 

5.8 

8.1 

11.9 

17.3 

3,000 

7.5 

8.7 

12.1 

17.9 

26.0 

4,000 

10.0 

11.5 

16.2 

23.9 

34.7 

5,000 

12.5 

14.4 

20.2 

29.9 

43.4 

6,000 

15.0 

17.3 

24.3 

35.8 

52.0 

7,000 

17.5 

20.2 

28.3 

41.8 

60.7 

8,000 

20.0 

23.1 

32.4 

47.8 

69.4 

9,000 

22.5 

26.0 

36.4 

53.8 

78.1 

10,000 

25.0 

28.9 

40.4 

59.7 

86.7 

12,000 

30.0 

34.6 

48.5 

71.7 

104.1 

15,000 

37.5 

43.3 

60.7 

89.6 

130.1 

20,000 

50.0 

57.7 

80.9 

119.5 

173.5 

24,000 

60.0 

69.2 

97.1 

143.4 

208.2 

*  Length  of  one  side  of  a  square  pixel. 

**  Indicates  position  of  pixel  along  a  scan  line.  For  example,  25% 
indicates  that  the  sweep  of  the  scanner  is  at  1/4  of  its  maximum 
distance  from  directly  below  the  aircraft. 


i 
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Table  6 

Cost  of  Imagery  Obtained  from  the  MMS  Data 


Altitude _ Cost,  Dollars/square  mile* 


ft 

Black  and  White 

Color  Composites 

2,000 

96 

161 

4,000 

27 

44 

7,000 

11 

17 

12,000 

5 

8 

24,000 

2 

3 

*  Costs  incurred  by  the  WES  to  produce  images  from  CCT  data. 


1 

! 
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Table  7 


Summary  of  Capabilities  of  Each  Band  of  the  MMS  System 
to  Detect  Various  Features 


Description  _ 

of  Feature  1 

Wooden  struc-  X 

tures  (boat- 
docks,  piers, 
etc.) 

Metal  struc-  X 

tures  (boat¬ 
houses,  hoists, 
marinas,  etc.) 

Asphalt-paved 
roads 

Red  clay- 

covered  roads 

White  silica 

sand  X  X 

Marsh 

Prairie 

Forest 

Shoals  X 


_ Band 

2_  _J3_  _4_  _5_  6 

X  X  X  X  X 

X  X  X  X  X 

XXX 

X  X  X  X 

X  X  X  X 


7_  _8_  _9_  _10  11- 

X  X  X  X 


X  X  X  X  X 


X 

X  X  X  X 

X  X  X  X  X 

XXX 
X  X  X  X 

XXX 
X  X 


Note:  X  indicates  capability  to  detect  individual  features 


Table  8 

Capability  of  the  MMS  to  Detect  Various  Features 
at  Different  Altitudes 


Altitude 

,  ft 

Feature 

2,000 

4,000 

7,000 

12,000 

Boats 

X 

Individual  trees 

X 

Crop  rows 

X 

Houses 

X 

X 

Boathouses 

X 

X 

Boatdocks 

X 

X 

X 

Piers 

X 

X 

X 

Small  water  bodies 
(boat  slips, 
lakes,  etc.) 

X 

X 

X 

Large  water  bodies 

X 

X 

X 

X 

Roads 

X 

X 

X 

X 

Prairie-forest 

interface 

X 

X 

X 

X 

Note:  X  denotes  a  fair-to-good  capability  for  detecting  the  given 
feature. 


Table  9 

Photographic  Products  Commonly  Used  in  Aerial  Photograph 
Remote-Sensing  Applications 


Prints 


Single  weight 

Double  weight 

Glossy 

Semi-matte 

Enlargements 

Color 

Black-and -White 
Dodged 

Transparencies 

Color 

Black-and-White 

Negative 

Positive 

Glass  plates  (diapositives) 

Indexes  (indices) 

Mosaics 

Controlled 

Semi-controlled 

Uncontrolled 


Table  10 


Flight  Planning  Data  for  6-in.  Focal  Length  Camera 


with  9-  by  9-m.  Format 


24,000 


26,000 


28,000 


30,000 


32,000. 


34,000 


36,000 


38,000 


40,000 


1:48,000 


1 :52,000 


1:56,000  3.50  3.18 


1:60,000  3.75  3.41 


1 :64,000 


1:68,000 


Area  of 
net  model 
20%  side  lap 


Forward  lap 


60% 


2.S9 


5.15  1.81 


8.07 


11.63 


15.S4 


20.61 


26.11 


32.26  11.36  10.3'. 


39.06  13.75 


46.51  16.37 


54.46  19.17  17.43  | 


Area  of 
net  model 
30%  side  lap 


i 

Flight  line 
spacing  for 
side  lap  of: 

6.59  1 

6.23  ' 

5.6 

7 

3.63  3.18 

||3 

3.86 

mm 

4.50 

4.09 

104.45 

4.75 

4.32 

10.79 

116.42 

5.00 

4.54 

11.36 

129.05 

63.20 


72.59  25.55 


29.09 


32.85  2S.;>6 


32.70 

8.63 

36.06 

9.09 

Agricultural  Stabilisation  and  Conser¬ 
vation  Service  (ASCS) 

Aerial  Photography  Field  Office 

2311  Parley's  Way 

Salt  Lake  City,  Utah  84109 


Panchromatic 
Color  lit 


1:10,000  to  1:120,000 

Panchromatic 

Predominant  scale  la  1:20,000; 
however,  the  present  trend  Is 
to  obtain  new  photography  at 
1:40,000  scale 
Color  IR 

Predominant  scale  is  1:120,000 


_ Areas _ _____ _  Period  and/or  Frequency 

Panchromatic  coverage  of  approximately  80  percent  Panchromatic  photography  coverage 


of  the  land  area  of  the  U.  S.  including  Hawaii. 
Ho  coverage  is  available  for  Alaska. 

Color  IR  com-bllght  photography  coverage  of  the 
major  corn  growing  reglona  of  the  U.  S.  (primar¬ 
ily  In  the  mldweatern  atatea) . 


period  ranges  from  1942  to  the 
present.  New  photography  le  ob¬ 
tained  about  every  6  yr,  result¬ 
ing  in  about  300,000  ml  lea  of 
new  photography  being  flown 
yearly.  Photography  acquired  by 
ASCS  and  Its  predecessor a  prior 
to  1942  haa  been  transferred  to 
the  National  Archives. 

Color  IR  corn-blight  photography 
coverage  was  obtained  during  the 
early  1970's,  primarily  during 
the  late  spring  and  early  suner. 


Soli  Conservation  Service  (SCSI 
Cartographic  Division 
Federal  tulldtng 
Hysttsvllls.  m.  20782 


1:3,000  to  1:75,000 
Predonlnant  scale- 1 : 48,000 


All  SO  states.  District  of  Columbia,  and 
Puerto  Rico.  Area  of  coverage  varies 
considerably  from  one  state  to  another. 


Coverage  period  ranges  from  the  SCS  p 
middle  1940' a  to  the  present.  on  r < 

No  fixed  schedule  for  reflying  Two  f 
area  coverage.  Generally  flown  aval 
aa  required  for  updating  of  aoll,  sures 
tlsber,  and  other  resource  data.  and  p 


U.  S.  Fbrsst  Ssrvlcs  (USPS) 
Division  of  Engines ring 
Washington,  D.  c.  20250 


Panchromatic 
Black-and-white  IR 
Color 
Color  IR 


1:6,000  to  1:80,000 
Predominant  ecale-1 : 15 ,840 


National  Forest  areas  throughout  the  U.  S. 


National  forest  areas  are  gener¬ 
ally  flown  on  a  recurring  basis. 
Frequency  of  coverages  la  highly 
variable  among  the  nine  Forest 
Service  reglona.  Some  areas  may 
be  flown  twice  yearly  at  Inter¬ 
vals  of  several  years.  Many 
areaa  are  also  flown  on  an  "as- 
needed"  basis  in  support  of  spe¬ 
cial  projects. 

Coverage  period  ranges  from  about 
1954  to  the  present. 


t  Available  IwgU  gwilB|  Ii|«ry  (Aircraft)  —  MmiI  AggniUi 


quency _ 

hy  coverage 
2  to  che 
phy  le  ob- 
r,  reeulc- 
it  lea  of 
flown 

cqulred  by 
ore  prior 
iferred  Co 

'holography 
during  che 
,y  during 
irly  luier. 


»  from  che 
»resenC . 
ref  lying 
illy  flown 
Ing  of  eol 1 
>urce  date. 


ere  gener- 
rlng  baete. 
i  le  highly 
m  Forest 
r  areas  «ay 
ac  lnter- 
Hany 

jn  an  "as- 
>rc  of  spe- 


i  f row  about 


_ Availability  and  Cheracterlstlcs _  _ _ Type 

Various  types  of  prlnta  and  ocher  services  are  Panchromatic 

available  on  request.  Enlargements  can  be  obtained 

at  various  scales  on  paper  ranging  In  else  f row 

9-1/2  by  9-1/2  In.  to  18  by  38  In.  Other  available 

products  Include  copy  negatives,  glass  platea, 

and  flla  positives  for  light  table  use  and  for 

waking  dlazo  or  blueprint  copies. 

Photography  Is  available  for  each  of  the  years  it 
was  flown. 

Photo  Indexes  arc  available  for  each  coimty  in  the 
U.  S.  where  photography  has  been  flown.  The  Indexes  Photo  indexes 
are  usually  at  a  scale  of  1  In.  to  the  mile  on  20- 
by  64-in.  paper.  One  or  wore  Indexes  way  be  re¬ 
quired  to  give  complete  coverage  for  a  county. 

Klcrofllw  dupllcards  of  all  ASCS  photo  Indexes  of 
photography  obtained  during  the  period  1942-1974  are 
available  on  request.  Current  U.  S.  coverage  in¬ 
volves  about  16,000  cards. 

Color  IR  corn-blight  photography  la  available  in 
print  or  positive  transparency  format.  Enlargements 
are  also  available. 


SCS  photography  is  available  to  all  Federal  agencies  Panchromatic 
on  request. 

T*o  general  types  of  panchromatic  photography  are 
available:  controlled  mosaics  and  Individual  expo¬ 
sures.  These  types  are  available  at  various  scales 
and  paper  sizes. 

Photo  Indexes  of  various  scales  and  paper  sizes  are 
available.  These  Indexes  show  the  flight  lines  and 
Individual,  numbered  exposures. 


USFS  photography  Is  available  on  request.  Panchromatic  and  black- 

Photographlc  reproductions  of  USFS  holdings  can  be  ■  t*  IR 

furnished  In  a  variety  of  configurations:  contact 

prints,  positive  transparencies,  and  glass  dlaposi- 

tlves.  Enlargements  to  various  scales,  depending  on 

paper  site,  can  be  furnished. 

Host  USFS  photography  coverage  la  shown  on  aerial 
photography  status  maps  by  states.  USFS  photography 
older  than  that  shown  on  the  status  maps  la  avail¬ 
able  for  some  areas. 


Color  and  Color  It 


Products  Available _ 

Size,  in.  Cost,  ea 


Remarks 


Procedure  for  Obtain] 


Contact  prints  9-1/2  ■  9-1/2 

12  »  12 
17  ■  17 
24  ■  24 
36  -  36 

Positive  transparencies  9-1/2  •  9-1/2 
12  *  1? 

17  *  17 
24  »  24 
38  «  38 


$  2.00  Semimatte  finish,  double -weight 

4.00  paper 

5.00 
6.00 
12.00 

3.00  Polyester  base 

4.  SO 

5.50 

7.50 
16.00 


Contact  prints  20  *  24 

Positive  transparencies  20  *  24 


Single-weight  paper 
Polyester  base 


Microfilm  dupllcards 


1.00  for  first 
card;  0.10  for 
each  addi¬ 
tional  card 


1.  Obtain  latest  ASCS  publican 
Status  Maps"  and  "Aerial  Pr. 
from  ASCS.  Salt  Lake  City. 
Status  Haps"  shows  the  1st*  ; 
available  for  each  state  and 
Pertinent  data  shown  inclu'!* 
coverage,  lens  focal  length. 
Indexes  available  for  each  .■< 
Photography  Coverage"  is  a  . 
counties  of  the  various  cove 
1942)  obtained  by  ASCS  and  : 
year  of  photography  and  numb 
each  county  are  shown.  air 
(Order  for  Aerial  Photograph 

2.  Select  photo  Indexes  from  : -v 
scribed  above  that  will  prov 
of  the  area  of  interest,  ur 
If  the  requester  is  not  sure 
dexes  required,  send  a  map  w 
outlined  and  ASCS  will  sel*v 

3.  Examine  photo  indexes  and  <se 
photographs  that  will  prov id 
of  the  area  of  Interest.  If 
required,  select  every  other 
flight  line.  Fill  out  ASCS 
ASCS,  Salt  Lake  City,  for  se 
that  must  be  Included  an  ord 
size  desired;  quality  of  n: 
symbol,  roll  and  exposure  nu 
upper  right-hand  corner  of  e 
and  the  state  and  county  in 
located. 


4.  The  color  IR  corn-blight  pho 
with  regular  panchromatic  coi 
should  request  specific  lnfoi 
cerning  Indexes,  costs,  and  | 
this  imagery. 


Contact  prlnta 

10  ■  10 

2.00 

All  reproductions  are  printed  on 

14  ■  14 

4.00 

double -weight,  semimatte  paper 

18  -  18 

5.00 

unless  otherwise  specified. 

26  -  26 

40  *  40 

6.00 

12.00 

Approximate  scale  at  which  enlarge¬ 

ments  are  desired  should  be 

Controlled  mosaics 

20  «  24 

5.00 

furnished  with  each  order. 

26  *  26 

6.00 

40  «  40 

12.00 

Photo  Indexes 

20  "  24 

5.00 

40  «  48 

15.00 

20  -  24 

5.00 

Contact  prints 

5 

•  5 

2.00 

Choice  of  double-weight  aemlmatte. 

7 

«  7 

2.00 

single-weight  glossy,  or  plastic- 

9 

■  9 

2.00 

coated  (waterproof)  paper.  Stable 

14 

■  14 

4.00 

base  (polyester)  also  available  for 

18 

*  18 

5.00 

SI. 00  per  print  extra. 

27 

»  27 

6.00 

36 

-  36 

12.00 

Posltlvs  transparencies 

70  « 

2.00 

5 

«  5 

1.00 

9 

■  9 

3.00 

Glass  dlapositlves 

0.060, 

0.130, 

10.00 

and  0. 

250  thick 

Photo  Indexes 

10 

-  12 

3.00 

Double-weight,  aemlmatte  paper 

20 

«  24 

5.00 

Contact  prints 

5 

■  5 

7.00 

9 

*  9 

7.00 

14 

«  14 

12.00 

18 

«  18 

15.00 

27 

"  27 

20.00 

36 

■  36 

30.00 

Positive  transparencies 

70  ma 

5.00 

5 

■  5 

6.00 

9 

«  9 

12.00 

Request  the  following  public. 
"Status  of  Aerlsl  Photograph 
Mosaic  Stctus  Haps,"  and  1st 
publications  show  SCS  photog 
able  for  each  state,  the  Dls 
Puerto  Rico.  Other  Informat 
of  photography  (only  latest 
scale  of  photography,  camera 
ber  of  photo  Index  sheets  fo 

Order  pertinent  photo  Index 
interest  (If  available).  Se 
graphic  exposures  from  the  p 
SCS  does  not  supply  printed 
clal  purchase  order  along  wl 
sures  desired  will  suffice  w 
Request  Technical  Report  ETR 
raphy  Status  Maps,"  and  aupp 
maps  of  tha  U.  S.  from  the  U 
Also  request  photography  ord 
these  publications  will  gene 
quester  with  the  location,  t 
coverage  project  number  of  a 
photography  obtained  by  the" 
cerning  the  moat  recently  ac 
be  obtained  from  the  USFS  re 
of  interest  Is  located.  The 
time"  between  the  acqulaitio 
its  inclusion  In  the  publish 
maps. 

Examine  the  aerial  photograp 
mine  if  appropriate  coverage 
area  of  interest.  Photo  lnd 
If  Individual  prints  are  to 
Photo  indexes  and  photograph 
from  the  USFS  regional  offlc 
Involved.  The  only  except  to 
la  that  photography  In  Regio 
ordered  from  the  USFS  Washin 
8  and  9  do  not  have  photogra 
cllltles.  However,  these  re 
requester  with  Information  c 
coverages  of  photography  In  ’ 
raglona . 


(Continued) 


res  ere 

be  obtained 
lie  from 
er  available 
plates, 
and  far 


ant  y  In  the 

The  Indexes  Photo  Indexes 
■lie  on  20- 
■v  be  re¬ 
county. 

Indexes  of 
1942-1974  are 
verage  to¬ 
llable  In 
Enlargement! 


Contact  prlnte 


Product  a  Available 
Slae,  in.  _ 
9-1/2  -  9-1/2 
12  *  12 
17  ■  17 
24  «  24 


Semlnatte  finish,  double-weight 
paper 


Positive  tranaparenc lea  9-1/2  ■  9-1/2 
12  »  12 


Contact  prints 
Positive  transparencies 
Microfilm  dupllcards 


Single-weight  paper 
Polyester  base 


1.00  for  first 
csrd;  0.10  for 
each  addi¬ 
tional  card 


eral  agencies  Panchromatic 

graphy  are 
)ildual  expo¬ 
rt  out  scalea 


Contact  prints 

10 

«  10 

2.00 

All  reproductions  are  printed  on 

14 

*  14 

4.00 

double-weight,  aenlmatte  paper 

18 

»  18 

5.00 

unless  otherwise  specified. 

26 

40 

*  26 
«  40 

6.00 

12.00 

Approximate  acale  at  which  enlarge¬ 
ments  are  desired  should  be 

Controlled  mosaics 

20 

»  24 

5.00 

furnished  with  each  order. 

26 

»  26 

6.00 

40 

x  40 

12.00 

Fhoto  indexes 

20 

«  24 

5.00 

40 

«  48 

15.00 

20 

-  24 

5.00 

Inga  can  be 
•:  contact 
ass  diapoal- 
dependlng  on 

on  ssrial 
S  photography 
s  is  svsll- 


Panchromatlc  and  black- 
and-white  II 


Contact  prints 


Posit lvc  t rsnsparenc lea 


Color  and  Color  I  It 


Class  dlaposltlves 


Contact  prints 


Positive  transparencies 


0.060,  0.130, 
and  0.230  thick 


Choice  of  double-weight  eemlmatte, 
single-weight  glossy,  or  plastic- 
coated  (waterproof)  paper.  Stsble 
base  (polyester)  also  available  for 
$1.00  per  print  extra. 


Double-weight,  irxlsmt  paper 


_ _ Procedures  for  Obtaining  Imagery _ 

Obtain  latest  ASCS  publications  "Aerial  Photography 
Status  Maps"  and  "Aerial  Photography  Coverage" 
from  ASCS,  Salt  Lake  City.  The  "Aerial  Photography 
Status  Haps"  shows  Che  latest  photographic  coverage 
available  for  each  state  and  county  of  the  U.  S. 
Pertinent  data  shown  include:  year  and  scale  of 
coverage,  lena  focal  length,  and  number  of  photo 
indexes  available  for  each  county.  The  "Aerial 
Photography  Coverage"  la  a  listing  by  states  and 
counties  of  the  various  coverages  (dating  back  to 
1942)  obtained  by  ASCS  and  its  predecessors.  The 
year  of  photography  and  number  of  photo  lndexee  for 
each  county  are  shown.  Also  request  ASCS  Form  441 
(Order  for  Aerial  Photographs). 

Select  photo  Indexes  from  the  ASCS  publications  de¬ 
scribed  above  that  will  provide  the  desired  coverage 
of  the  area  of  Interest.  Order  selected  Indexes. 

If  the  requester  la  not  sure  of  the  number  of  In¬ 
dexes  required,  send  a  map  with  the  area  of  Interest 
outlined  and  ASCS  will  select  the  Indexes  required. 
Examine  photo  lndexee  and  select  the  Individual 
photographs  that  will  provide  the  desired  coverage 
of  the  area  of  interest.  If  stereo  coverage  la  not 
required,  select  every  other  photograph  along  each 
flight  line.  Fill  out  ASCS  Form  441  and  send  to 
ASCS,  Salt  Lake  City,  for  servicing.  Pertinent  data 
that  must  be  included  on  order  form  Include  paper 
slae  desired;  quality  of  each  print;  code  or 
symbol,  roll  and  exposure  numbers  (usually  found  in 
upper  right-hand  corner  of  each  photograph  on  Index) ; 
and  the  atate  and  county  In  which  the  coverage  la 
located. 

The  color  IR  corn-blight  photography  la  not  Indexed 
with  regular  panchromatic  coverage.  Requester 
should  request  specific  Information  from  ASCS  con¬ 
cerning  Indexes,  costa,  and  procedures  for  obtaining 
this  Imagery. 

Request  the  following  publications  from  SCS: 

"Statua  of  Aerial  Photography,"  "Aerial  Photography 
Mosaic  Stctua  Napa,"  and  latest  coat  llat.  These 
publications  show  SCS  photographic  coverages  avail¬ 
able  for  each  state,  the  District  of  Columbia,  and 
Puerto  Rico.  Other  Information  shown  Includes  year 
of  photography  (only  latest  photography  shown), 
scale  of  photography,  carnets  focal  length,  and  num¬ 
ber  of  photo  Index  sheets  for  complete  coverage. 

Order  pertinent  photo  Index  sheets  for  area  of 
Interest  (If  available).  Select  individual  photo¬ 
graphic  exposures  from  the  photo  Indexes. 

SCS  does  not  supply  printed  order  forms.  An  offi¬ 
cial  purchase  order  along  with  a  list  of  the  expo¬ 
sures  desired  will  suffice  when  ordering  from  SCS. 
Request  Technical  Report  ETR-7100-4a,  "Aerial  Photog¬ 
raphy  Status  Naps,"  and  supplemental  photo  status 
maps  of  the  U.  S.  from  the  USFS  Washington  Office. 
Also  request  photography  order  form  and  price  list. 
These  publications  will  generally  provide  the  re¬ 
quester  with  the  location,  type,  scale,  date,  and 
coverage  project  number  of  all  but  the  very  latest 
photography  obtained  by  the  USFS.  Information  con¬ 
cerning  the  most  recently  acquired  photography  can 
be  obtained  from  the  USFS  region  In  which  the  area 
of  interest  la  located.  There  la  normally  a  "lag 
time"  between  the  acquisition  of  photography  and 
its  Inclusion  In  the  published  photography  status 


Examine  the  aerial  photography  status  maps  to  deter¬ 
mine  If  appropriate  coverage  la  available  for  the 
area  of  interest.  Fhoto  indexes  should  be  ordered 
If  Individual  prints  are  to  be  selected. 

Fhoto  Indexes  and  photography  should  be  ordered 
from  the  USFS  regional  office  serving  the  area 
involved.  The  only  exception  to  this  procedure 
la  that  photography  In  Regions  8  and  9  should  be 
ordered  from  the  USFS  Washington  office.  Regions 
8  and  9  do  not  have  photographic  reproduction  fa¬ 
cilities.  However,  these  regions  can  provlda  the 
requester  with  Information  concerning  the  types  and 
coverages  of  photography  In  their  respective 
regions. 


(Sheat  1  of  3) 


Covtf«I« 


Aaancy _  _ Type 

U.  S.  Geological  Survey  (USGS)*  Panchromatic 

Mid-Coot lnent  Happing  Center 
Map  and  Field  Data  Section 
Rox  133  (or  900  Pine  Street) 

Kolia,  Ho.  65401 


_ Range  of  Scalea 

1:11,000  to  1:80.000 


Areaa 


Period  and/or  Frequency 


Coverage  area  coaalata  of  the  fol loving  14 
atatea:  Arkansas,  Illinois,  lows,  Kansas, 
Louisiana,  Michigan,  Minnesota,  Mississippi 
Missouri,  Oklahoma,  Nebraska,  North  Dakota, 
South  Dakota,  and  Wisconsin. 


Coverage  period  ranges  from  1941 
to  ths  present . 

Frequency  of  coverage  dependa 
largely  on  the  napping  require¬ 
ments  of  the  ITSCS .  Areas  where 
substantial  changes  In  physical 
and  cultural  features  are  most 
prevalent  generally  are  (ltwn 
periodically. 


uses 

Phot, 
phot  i 
gecl. 
obit 


Phot. 

phot  r 


U.  S.  Geological  Survey  (USGS)*  Panchromatic  1:12,000  to  1:56,000 

Eastern  Happing  Center  Predominant  scale  Is  1:24,000 

Hap  and  Field  Data  Center 

536  National  Center 

Heaton,  Va.  27092 


USCS  photography 
1:12,000  to  1:90.000 
Predominant  scale  Is  1:24,000 
NASA  photography 
1:30.000  to  1:120,000 


enlai 
In  r< 
1941 
D.  C 
Coloi 
Cent* 
Re  so« 
alt  il 
NASA 
the  ! 
lmag* 
larg* 
whit! 
Frov 
on  a 
loca 

situ 

a  gen 

of  a 
Cent  i 

lee  a. 

phot  I 
phot- 
are 
8  by 
able 

Copl- 
phot- 
pur  ci 

prep- 

area 

Opda 


U.  S.  Geological  Survey  (USGS)  USGS  mapping  photography  and  NASA  high-  and  low- 

Earth  Resources  Observation  Systems  altitude  photography.  Specific  types  are: 

(ENOS)  Dare  C»nt»r  panchromatic,  color,  and  color  IN 

10th  and  Dakota  Avenues 
Sioux  Falls,  S.  Dsk.  57198 
ENOS  Applications  Assistance  Facility** 

National  Space  Technology  Laboratories 
Say  St.  Louis,  Mias.  39520 


Coverage  area  comsiata  of  the  following  22 
atatee:  Alabama,  Georgia,  Florida,  North 
Carolina,  South  Carolina,  Tennaaaee,  Kentucky, 
Indiana,  Ohio,  Weat  Virginia,  Virginia. 

Maryland.  Delaware,  Pennsylvania,  New  York, 

New  Jeraey,  Rhode  Island.  Connecticut, 
Massachusetts ,  New  Hampshire,  Vermont,  and  Maine. 
Coverage  Is  also  provided  for  the  District  of 
Columbia,  Puerto  Rico,  and  the  Virgin  Islands. 


USGS  photography:  discontinuous  areas  through¬ 
out  ths  conterminous  U.  S. ,  Alaska,  Hawaii,  and 
tarrltorlsn. 


NASA  photography:  test  sites  within  the  conter¬ 
minous  U.  S.  These  test  sites  vary  widely  in 
areal  extent  end  location.  A  email  amount  of 
coverage  la  avallabl*  for  a  «u^*r  of  foreign 
countries,  primarily  .-ountrlea  In  Central  and 
South  America. 


Coverage  period  ranges  from  1939 
to  the  present. 


Frequency  of  coverage  depends 
largely  on  the  mapping  require¬ 
ments  of  the  USCS.  Areas  where 
aubetantlal  changes  In  physical 
and  cultural  featurea  are  moat 
prevalent  generally  are  flown 
periodically. 


Coverage  period  for  photography 
ranges  from  1942  to  the  preeent. 
The  photography  was  usually  ob¬ 
tained  during  the  late  fall  or 
early  spring.  Map  updating  re¬ 
quirements  have  resulted  In 
multiple  coverages  of  many  areas 
and  various  dates. 


Coverage  period  for  NASA  photog¬ 
raphy  ranges  from  1965  to  the 
preeent.  Photography  la  being 
flown  annually  at  selected  teat 
sites  throughout  the  U.  S. 


All  1 
able 


Pancf 
aerli 
the  j 
In  9* 
obi  Ic 
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varlc 
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*  Tills  office  also  provides  Information  and  order  Imagery  held  by  the  KKM  Data  Center,  Sioux  Falla,  S.  Dak.  Types  and  coats  of  Imagery  are  the  earns  aa  described  for  the  KBOS  Data  Center. 
m  Thee*  facilities  act  aa  regional  support  centers  to  the  EROS  Data  Canter  in  Sioux  Falla,  S.  Dak.  Roth  have  computer  terminals  connecting  than  to  the  StOS  Data  Canter.  These  canters  provide  assistance  in  obt 
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Table  11  (Continued) 


i - - 

nency  _ Availability  and  Characterlst ice  _  Type 


[fro*  m3 


tpends 
requlre- 
la  where 
>hyelcal 
r*  eoit 
f  1  own 


USCS  photography  la  available  on  request.  Panchromatic 

photography  generally  correlate  of  vertical  aerial 

photography  obtained  primarily  for  topographic  and 

geologic  mapping.  Some  of  the  photography  la  low 

oblique  photographs  taken  with  cameras  tilted  20  deg 

from  the  vertical. 


Prints  are  available  with  stereoscopic  overlap  or 
without  auch  overlap,  enlargements  to  an  exact 
ratio  or  to  a  specific  acale  are  available. 

Photo  Indexes  are  available  for  nearly  all  USCS 
photography  within  the  coverage  area. 


Photo  indexes 

Keith  plates 
W-55  places 


Transformed  prints 


_ Format 

Contact  prints 


Film  positives 
Film  negatives 
Contact  prints 

Contact  glass 
Reductions  on  glass 

Contact  print  a 


Products  Available _ _ 

Site,  In.  Cost,  ea  Remarks 


9  *  9  $  2.00 

18  «  18  *.00 

27  »  27  6.00 

36  *  36  12.00 

9  «  9  3.00 

9-9  6.00 

10  x  12  3.00 

20  x  26  5.00 

0.130  thickness  10.00 

11  *  11  cm,  10.00 

0.090  thick 

7.00 


Irene  19)9  Same  as  above 


ipends 
•equl  re- 
ia  where 
•hyslcml 
re  most 
flown 


Saw 


as  above 


Same  as  above 


Same  aa  above 


_ Procedures  for  Obtalnl 

1.  Request  the  state  Index  map(e 
photography  that  is  appllrab! 
Interest.  These  Indexes  will 
concerning  the  area  of  covers 
symbol,  and  the  date  and  seal 
Only  the  latest  photographic 
of  status  date  shown  on  margl 

2.  Locate  the  area  of  Interest  o 
procedure  will  Indicate  the  a 
scale,  and  project  symbol  of 
specific  area. 

3.  If  the  sice  of  the  area  of  In 
requester  should  ask  for  phot 
line  diagrams  of  the  area.  I: 
then  be  selected  from  these  l 
log  photo  Indexes,  include  th 
area  of  Interest  or  an  out  1 In 
able  map.  Include  project  ay- 
map  Indexes,  when  possible. 

A.  In  some  Instances,  photograph- 
status  date  of  the  state  Inde: 
The  USCS  Mapping  Center  staff 
Cion  concerning  any  new  photo; 
the  state  index  map. 

Same  as  abov> 


ography 
present, 
illy  ob- 
•  11  or 
lng  re- 
I  In 

>ny  areas 


l  photog- 
to  the 
•  being 
ted  test 

S. 


All  Imagery  held  by  the  EROS  Data  Center  Is  avail¬ 
able  tor  aale  on  request. 

Panchromatic  coverage  la  composed  primarily  of 
aerial  mapping  photography  taken  by  USGb.  Host  of 
the  photography  la  comprised  of  vertical  photographs 
In  9-  by  9-in.  format.  The  remainder  ere  either  low 
oblique,  taken  with  cameras  tilted  20  deg  from  the 
vertical,  or  high-altltude  photographs.  In  addi¬ 
tion,  panchromatic  photography  flown  In  support  of 
various  projects  of  the  Bureau  of  Reclamation  and 
land  management  la  provided  to  the  USCS  for  Indexing 
and  distribution.  A  computerised  Index  to  the  USCS- 
hcld  photograph*  Is  maintained  at  the  Data  Center. 
All  photographs  ere  available  at  contact  scales, 
enlargements,  or  reductions,  on  film  or  on  paper, 

In  rolls  or  cut.  Photographs  obtained  prior  to 
1941  are  held  by  the  National  Archives,  Washington, 
D.  C. 

Color  and  color  IR  imagery  held  at  the  EROS  Data 
Center  was  acquired  as  a  result  of  the  RASA  Earth 
Resources  Aircraft  Frograai.  Low-altitude  end  high- 
altltude  coverage  la  available.  Black-and-white 
RASA  aircraft  Imagery  la  also  available.  Coplea  of 
the  NASA  black-and-white,  color,  and  color  IR 
Imager lea  can  be  purchased  at  contact  scales,  en¬ 
largements  ,  or  reductions.  In  color  or  black  and 
white,  on  film  or  on  paper,  In  rolle,  or  cut. 
Provided  with  each  image  order  are  amnotatlone 
on  a  computer  printout  thet  provide  dmte, 
local  time,  geographic  coordinates,  print  seals, 
altitude,  film  type,  sensor  type,  orlglnstlag 
agency,  project,  roll,  and  frame.  A  catalog 
or  all  RASA  tmsRery  Is  maintained  at  the  Data 
Center. 

leceuee  of  the  large  maker  of  panchroaetlc 
photograph#  available,  they  have  been  combined  into 
photo  Indexes.  The  majority  of  th*  photo  lades** 
are  7-1/2-mln  quadrangles  that  cover  approximately 
8  by  10  miles.  Over  50,000  photo  indexes  ere  avail¬ 
able  et  the  Data  Center. 

Copies  of  the  NASA  aircraft  imagery  and  the  USCS 
photography  produced  oa  16-m  film  are  available  for 
purchase,  these  films  are  designed  to  provide 
pre pur chase  evaluation  of  such  parameters  as: 
areal  coverage,  cloud  cover,  end  sensor  angle. 
Updating  of  these  browse  films  is  lrrsgulsr . 


Aerial  mapping  photography 

Film  positives 

9  x 

9 

3.00 

Panchromatic 

Fils  negatives 

9  x 

9 

6.00 

Paper 

9  * 

9 

2.00 

18  « 

18 

5.00 

27  x 

27 

6.00 

36  x 

36 

12.00 

NASA  aircraft  photography 

Film  positive* 

2.2  x 

2.2 

2.00 

Panchromatic 

4.5  » 

4.5 

2.00 

9  x 

9 

3.00 

9  » 

18 

6.00 

Film  negatives 

2.2  « 

2.2 

4.00 

4.5  * 

4.5 

4.00 

9  x 

9 

6.00 

9  « 

18 

12.00 

Paper 

4.5  x 

4.5 

2.00 

9  * 

9 

2.00 

9  « 

18 

4.00 

18  * 

18 

5.00 

27  x 

27 

6.00 

36  * 

36 

12.00 

NASA  aircraft  photography 

Film  positives 

2.2  x 

2.2 

5.00 

Color,  color  IR 

4.5  x 

4.5 

6.00 

9  x 

9 

12.00 

9  x 

18 

24.00 

Paper 

4.5  « 

4.5 

6.00 

9  x 

9 

7.00 

9  x 

18 

14.00 

18  x 

18 

15.00 

27  » 

27 

20.00 

36  x 

36 

30.00 

Brows*  film  (black  and 

Microfilm 

16mm— 100 

ft 

15.00 

white) 

35mm— 100 

ft 

20.00 

Browse  film  (color) 

Microfilm 

16m—  100 

ft 

35.00 

35am — 100 

ft 

40.00 

Kelsh  plate*  (black  sod 

Close  contact  prints 

9  x 

9 

10.00 

white) 

Transformed  prints— from 

— 

— 

7.00 

convergent  or  transverse 

low  oblique  photographs 

(black  and  white) 

Photo  Indexes  (black 

Site  A 

10  x 

12 

3.00 

and  whlta) 

Site  1 

20  x 

24 

5.00 

Roll-to-roll  reproductions  deliv¬ 
ered  In  roll  carries  a  50  percent 
reduction  In  price. 


Obtain  Geographic  Computer  Se 
the  EROS  Data  Center  or  from 
facilities.  Fill  out  form  an 
Center  for  processing.  Based 
contained  on  the  form,  the  Da 
search  for  the  appropriate  ma 
what  Is  available  for  the  req- 
est  meeting  the  requester's  a 
computer  will  provide  a  print- 
which  a  final  selection  can  b< 
tlon  In  the  computer  printout 
locate  the  browse  film  of  the 
for  cloud  coverage  and  geogrsf 
placing  an  order. 

After  the  computer  aearch  ove 
la  completed,  the  Data  Center 
quarter  the  computer  printout 
sheet  and  order  forma,  from  wl 
selected  end  ordered. 

Imagery  can  also  be  obtained 
lng  the  Date  Center  or  either 
facilities.  However,  the  req 
to  provide  sufficient  informs 
geographic  area  of  interest,  - 
used  for,  end  the  manner  in  w 
used. 


(Comtleued) 


1 1 stance  i*  obtaining  imagery  products  held  at  the  (Ml  Data  Ceetar ,  and  furnish  gw  1  dames  for  using  rewtely  mnnd  data. 
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Products  Available 
Sit*.  In. 


ts  of  vertical  aerial 
ly  for  topographic  and 
he  photography  la  low 
th  cameras  tilted  20  deg 

ereoscoplc  overlap  or 
tenants  to  an  exact 
are  available, 
for  nearly  all  USCS 
age  area. 


Kelah  platea 
ER-55  plates 

Transformed  prints 


Contact  prints 


Film  positives 
File  negatives 

Contact  prints 

Contact  glass 
Reductions  on  glass 

Contact  prints 


0.130  thickness 
11  -  11  cm. 
0.090  thick 


Sane  as  above  Same  as  above 


Data  Center  is  avail- 

rosed  primarily  of 
aken  by  USCS-  Nose  of 
of  vertical  photographs 
remainder  are  either  low 
tilted  20  deg  froo  the 
holographs.  In  add l- 
ly  flown  in  support  of 
au  of  Reclsaatlon  and 
to  the  USCS  for  indexing 
rlied  Index  to  the  USCS- 
td  at  the  Data  Center. 
t  at  contact  scale*, 
i on  f 11a  or  on  paper, 

•  obtained  prior  to 
L  Archives,  Washington, 

•Id  at  th*  EIOS  Data 
alt  of  the  NASA  Earth 
Low-altitude  and  high- 
le.  Black-and-white 
>  available.  Copies  of 
Lor,  and  color  II 
E  contact  scales,  an- 
i  color  or  black  and 
Ln  rolls,  or  cut. 
ir  are  annotations 
•rovld*  data, 

Lnatea,  print  acala, 
type,  originating 
raae .  A  catalog 
lined  at  th*  Data 


>f  panchromatic 
lav*  been  combined  into 
of  th*  photo  lndanaa 
it  cover  approximately 
i ho to  Indexes  ars  avail- 

imagery  and  the  BSCS 
i  run  art  availabla  for 
ralgned  to  provide 
th  parameter*  an: 
end  senaor  angle. 
m  la  irregular. 


NASA  aircraft  photography 
Panchromatic 


Color,  color  II 


white) 

■row*#  flln  (color) 

Eelah  plates  (black  and 
whits) 

Transformed  prints — from 
convergent  or  transverse 
low  oblique  photographs 
(black  and  white) 

Photo  Indexes  (black 
and  white) 


Film  positive* 

9  «  9 

3.00 

Film  negatives 

9  «  9 

6.00 

Faper 

9  «  9 

2.00 

18  "  18 

5.00 

27  ■  27 

6.00 

3*  »  36 

12.00 

Film  positives 

2.2  -  2.2 

2.00 

4.3  -  4.3 

2.00 

9»9 

3.00 

9  >  18 

6.00 

Film  negatives 

2.2  ■  2.2 

4.00 

4.5  «  4.5 

4.00 

9x9 

6.00 

9  >  18 

12.00 

Fapar 

4.3  x  4.5 

2.00 

9  «  9 

2.00 

9  »  18 

4.00 

18  x  is 

5.00 

27  x  27 

6.00 

38-36 

12.00 

Flln  positives 

2.2  x  2.2 

5.00 

4.3  x  4.5 

6.00 

9  »  9 

12.00 

9x1$ 

24.00 

Fapar 

4.5  x  4.5 

6.00 

9-9 

7.00 

9  »  18 

14.00 

18  -  18 

15.00 

27  »  27 

20.00 

38-38 

30.00 

Microfilm 

lew— loo  ft 

15.00 

35w— 100  ft 

20.00 

Microfilm 

16am — 100  ft 

35.00 

35w — 100  ft 

40.00 

Class  contact  prtnts 

9  -  9 

10.00 

7.00 

Size  A 

10  -  12 

3.00 

Sit*  I 

20  -  24 

5.00 

Id  sc  th*  mm  Data  Canter,  and  furnish  guidance  for  using  remotely  sensed  data. 


Procedures  for  Obtaining  Imagery _ 

1.  Request  Che  state  Index  map(a)  of  available  USCS 
photography  that  la  applicable  to  the  area  of 
Interest.  These  Indexes  will  provide  Information 
concerning  the  area  of  coverage  available,  project 
symbol,  and  the  date  and  scale  of  the  photography. 
Only  the  latest  photographic  coverage  is  shown  <as 
of  status  date  shown  on  margin  of  lndea) . 

2.  Locate  the  ares  of  Interest  on  the  index  map-  This 
procedure  will  Indicate  the  availability,  date, 
scale,  and  project  symbol  of  photography  for  the 
specific  ares. 

3.  If  the  size  of  the  area  of  Interest  1*  large,  the 
requester  should  ask  for  photo  Indexes  or  flight 
line  diagrams  of  the  area.  Individual  prints  can 
then  be  selected  from  these  indexes.  When  request¬ 
ing  photo  Indexes,  Include  the  coordinates  of  the 
arra  of  lntsreat  or  an  outline  of  the  area  on  a  suit¬ 
able  map.  Include  project  symbol  shown  on  the  state 
map  Indexes,  whan  possible. 

4.  In  some  Instances,  photography  postdating  the 
status  date  of  the  state  Index  may  be  available. 

The  USCS  Napping  Center  staff  can  furnish  informa¬ 
tion  concerning  any  new  photography  not  Included  on 
the  state  Index  map. 


goll-to-roll  reproductions  deliv¬ 
ered  ln  roll  carries  a  SO  percent 
reduction  In  price. 


1.  Obtain  Geographic  Computer  Search  Inquiry  form  from 
the  EROS  Data  Center  or  from  the  regional  EROS 
facilities.  Fill  out  form  and  send  to  EROS  Data 
Center  for  processing.  Based  on  che  Information 
contained  on  the  form,  the  Data  Center  computer  will 
search  for  the  appropriate  materials.  Indicating 
what  Is  available  for  th*  requester's  area  of  inter¬ 
est  meeting  the  requester's  specifications.  The 
computer  will  provide  a  printout  of  references  from 
which  a  final  selection  can  be  mad*.  From  informa¬ 
tion  tn  th*  computer  printout.  It  la  possible  to 
locate  th*  browse  film  of  the  Imagery  to  check  It 
for  cloud  coverage  and  geographic  coverage  before 
placing  an  order. 

2.  After  th*  computer  search  over  th*  area  of  Interest 
la  completed,  the  Data  Center  will  send  the  re¬ 
quester  th*  computer  printout  along  with  a  decoding 
eheet  and  order  forms,  from  which  imagery  can  be 
selected  and  ordered. 

3.  Imagery  can  also  be  obtained  by  telephoning  or  visit¬ 
ing  the  Data  Canter  or  either  of  th#  regional  EIOS 
facilities.  However,  the  requester  must  be  prepared 
to  provide  sufficient  information  concerning  th* 
geographic  area  of  Interest,  what  the  data  will  be 
used  for,  and  th*  manner  In  which  the  data  will  be 
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National  Ocean  Survey  (NOS) 
Coastal  Happing  Division,  C-3415 
Rockville,  Hd.  208*2 


1:5,000  to  1 : 60, 000 


Coaatal  areas  and  wit  civil  airports  of  the 
U.  S-,  Including  Alaska,  Hawaii,  Puerto  Rico, 
and  Virgin  Islands. 


Panchromatic 
Black-and-white  IR 
Color 
Color  IR 


Imagery  held  by  NOS  ranges  f roe 
1943  to  the  present  tine,  but 
varys  from  one  area  to  another. 
No  fixed  schedule  for  rallying  o 
areas  exiata.  Areas  are  flown 
based  on  the  requirements  for  ch< 
updating  of  aeronautical  and 
nautical  charts,  e.g.  after  mejo 
Bhortline  changes  due  to  atom, 
etc. 


National  Archives  and  Records  Service  Panchromatic 
Cartographic  Archives  Division 
Washington,  D.  C.  20408 

flown  during  the  period  1935  to 
1942. 


1:15,840  to  1:56,600 


tana  in  tne  u. 


The  period  of  coverage  ranges 
from  1934  to  1947.  The  majority 
of  the  photography,  however,  waa 


Tennessee  Valley  Authority  (TVA)  Panchromatic 

Haps  and  Surveys  Branch  Black-and-white  IR 

Chattanooga,  Tenn.  37401  Color 

Color  IR 
Thermal  IR 


1:400  to  1:30,000 


Complete  coverage  of  the  Tennessee  Valley  drain¬ 
age  basin  (Includes  portions  of  Tennessee, 
Georgia,  Kentucky,  Alabaau,  North  Carolina, 
Virginia,  and  Mississippi)  by  panchromatic 
photography. 

Selected  areas  and/or  sites  within  the  Tennessee 
River  watershed  by  color,  color  IR,  black-and- 
white  IR,  and  thermal  IR. 

High-altitude  coverage  over  about  60  percent  of 
Tennessee  River  drainage  basin  by  color  end 
color  IR. 


Panchromatic  photography  coverage 
period  ranges  from  1925  to 
present . 

Color,  color  IR,  and  black-and- 
white  IR  photography  coverage 
period  ranges  from  the  1960's  to 
present. 

No  fixed  schedule  for  acquleltloi 
of  Imagery  exiata.  Areas  are 
flown  on  an  "as-needed”  basis  In 
support  of  special  projects  or 
programs. 


Tabic  11  (Concluded) 


Product!  Available 


7TPrrmM^( 

Availability  and  Charactarlatlca 

Tyre 

-"S 

■■m 

maB 

Coat,  ea 

-Ifrjyy  jiflaTf"! — m~l  ■  mi  a  r 

angea  from 

NOS  Imagery  is  single  Ians,  special  purpose  Imagery. 

Panchromatic  and  black- 

Contact  prlnta 

9 

9 

$  2.00 

Printed  on  double-weight  glossy 

;lme,  but 

Usually  consists  of  single  atrip  or  a  few  parallel 

and-whlta  IR 

18 

18 

5.00 

paper  unless  double-weight  matte 

o  another. 

strips  of  photograph*.  Reproductions  of  all  Imagery 

27 

27 

6.00 

le  specified 

reflying  of 

available  on  requeat . 

36 

36 

12.00 

are  flown 

Film  positive a 

9 

9 

3.00 

Individually  contact  printed  from 

(ante  for  the 

serial  negative 

after  major 

Copy  negatives 

9 

9 

6.00 

Individually  printed  on  film 

to  storms, 

Contact  dlapoatlvas 

9 

9 

10.00 

On  glass,  for  1st  and  2nd  order 

plotting  instruments 

Color  and  color  IR 

Contact  prlnta 

9 

9 

7.00 

Cloasy  finish 

18 

18 

15.00 

27 

27 

20.00 

36 

36 

30.00 

Transparencies 

9 

9 

7.00 

18 

18 

15.00 

27 

2? 

20.00 

36 

36 

30.00 

Ozalld  prints  of  photo 

1:250,000  scale  or 

__ 

0.50 

Costs  shown  are  sa  of  July  1974. 

indexes  for  each  type  of 

larger 

laagery  coverage 

e  ranges 

Reproductions  of  all  photography  held  by  the  Ms- 

Panchromatic 

Contact  prlnta 

10 

a 

10 

2.00 

Federal  agencies  receive  a  10 

he  majority 

Clonal  Archives  la  available  on  requeat.  Raproduc- 

14 

x 

14 

4.00 

percent  discount  on  their  orders. 

owever,  was 

tlon  la  In  form  of  contact  prints  In  a  standard  sice 

18 

■ 

18 

5.00 

od  1935  to 

of  10  by  10  in.  Enlargements  can  be  fumlahed  at 

27 

28 

6.00 

40 

* 

41 

12.00 

Photo  Indexes 

Contact  mosaics 

5.00 

Costa  shown  are  as  of  April  1975. 

_ Procedure!  for  Obt 

1.  No  photo  mosaic-type  lnde 
are  Maintained-  Photogra 
on  1 : 250,000-scale  baae  a 
1  deg  of  latitude  by  1  de 
exposure  Indicated  by  a  d 
scale  bases  are  used  for 
are  maintained  for  each  t 
prints  of  lndexsa  are  ev* 

2.  Potential  users  should  de 
of  Interest  by  geographic 
description,  or  a  sketch, 
area  of  Interest  should  b 
coverage  desired  xhould  b 

3.  Por  positive  ldentlflcatl 
should  specify  the  year, 
serial  masher .  This  Info 
from  the  photo  Index. 

4.  Authorisation  to  purchase 
areas  must  be  obtained  by 
military  authorities 


1.  Request  Special  List  Numb 
In  the  National  Archives. 
Part  I  is  an  alphabetical 
then  by  county,  of  the  ae 
available.  Cate  end  sour 
shown.  Number  of  photo  1 
Indicated.  Part  II  const 
showing  the  name  or  aysbo 
■ore  than  one  county,  the 
of  Indexes,  and  scale  of 


phy  coverage 
25  to 

black- and- 

coverage 

e  I960'*  to 

acquisition 
reaa  are 
d"  basis  In 
onsets  or 


Reproductions  of  all  panchromatic  photography  at  a 
scale  of  1  In.  -  2000  ft  are  aval  table  on  request. 
Reproduction  of  this  coverage  Is  normally  In  9-  by 
9-ln.  contact  print  format.  Enlargements  can  be 
fumlahed  at  various  scales,  depending  on  paper 
else  requested. 

The  high-altitude  color  and  color  II  photography  la 
In  9-  by  9-ln.  transparency  format.  Reproductions 
in  form  of  black-and-white  negatives  and/or  contact 
prints  can  be  obtained. 

13m  color,  color  IR,  black-and-white  II,  and  thermal 
IR  required  by  Napa  and  Surveys  Branch  equipment  la 
oo  70- mi  and  9-  by  9-ln.  film  format.  Raproduc t Iona 
of  the  color  IR  and  black-and-white  II  can  be  fur¬ 
nished.  Reproductions  of  color  and  thermal  IR  are 
generelly  not  furnished,  but  are  available  for  in¬ 
spection  at  the  Napa  and  Survey  Branch. 


Panchromatic 

Contact  prlnta 

7  x  7  or  9x  9 

2.00 

Cloasy  or  semlmatttf  finish 

1 

21  x  21  or 

smaller 

5.00 

27  x  28  or 
smaller 

6.88 

32  *  40  or 

smeller 

11.25 

40  «  40  or 

smaller 

13.75 

2. 

Photo  mosaics 

1.50/ft2  of 
paper  used 

Cloasy  or  eemlmatte  finish 

Color,  color  IR,  black- 

No  firm  cost  Information  available;  formats  and  costa  for 

these  Imagery  type*  ere  highly 

and-white  IR 

variable;  requester 

should  contact  TVA 

for  specific  needs 

end  price  quotations. 

Photo  Indexes 

Photocopy 

7-1/2  minute 

3.75 

Blue  line 

7-1/2  minute 

1.25 

' 

A  few  panchromatic  photo  mosaics  of  as lac tad  areas 
are  available  at  acalea  of  1  In.  •  2000  ft  and 
1  in.  •  4000  ft.  They  vary  In  quality  and  fo.-mat. 


Select  and  order  photo  In 
Special  List.  Individual 
from  the  photo  Indexes, 
order  index  sheets,  the  g 
Archives  with  a  map,  aket 
precise  area  of  Interest, 
then  select  the  photograp 
quested  ares  and  furnish 
reproduction. 

All  photography  held  by  I 
minute  quadrangle  map  cov 
Valley  area.  Photographl 
minute  form,  are  avallabl 
raphy  In  photocopy  and/or 
In  many  areas,  the  basic 
with  the  epecial  purpose 
scales  and  dates. 

Requests  for  photography 
eat,  scale  desired,  sice 
stereo  or  conventional  co 
(gloaay  or  semlmatte) ,  ar. 
then  edvlee  what  photogra 
scale,  dates,  and  other  p 
If  area  of  Interest  can  b 
TVa  and/or  U5CS  quad  cove 
area,  the  photo  Indexes  c 
be  ordered.  The  requeste 
Individual  exposures  reqg 


iltlcg 


Product*  Available 


Procedures  for  Obtaining  III 


.at  ice 

format 

Site,  In. 

Cost,  es 

Remarks 

Hirpoee  taagary. 

Panchromatic  and  black- 

Contact  prints 

9*9 

$  2.00 

Printed  on  double-weight  glossy 

1. 

i  few  parallel 

artd-vhlta  IR 

18  *  18 

5.00 

paper  unless  double-wslght  matte 

i  of  all  iaagary 

27  -  27 

6.00 

is  specified 

36  *  36 

12.00 

Plla  positives 

9*9 

3.00 

Individually  contact  printed  from 

aerial  negative 

Copy  negstlves 

9  *  9 

6.00 

Individually  printed  on  flla 

Contact  dlapoatlvea 

9  *  9 

10.00 

On  glass,  for  1st  sod  2nd  order 
plotting  Instruments 

2. 

Color  and  color  It 

Contact  prints 

9*9 

7.00 

Cloaay  finish 

18  *  18 

15.00 

27  x  27 

20.00 

36  *  36 

30.00 

3. 

Transparencies 

9*9 

7.00 

18  x  18 

15.00 

27  x  27 

20.00 

36  *  36 

30.00 

4. 

Otalld  prints  of  photo 

1:250,000  scale  or 

_ 

0.50 

Costs  shown  are  as  of  July  1974. 

Indexes  for  each  type  of 

Imagery  coverage 

larger 

t  by  the  Na- 

Panchromatic 

Contact  prints 

10  *  10 

2.00 

Federal  agencies  receive  a  10 

1. 

rat.  Reproduc- 

16  x  14 

4.00 

percent  discount  on  thslr  ordsrs. 

•  standard  else 

19  *  18 

5.00 

furnished  at 

27  *  28 

6.00 

se  requested. 

40  *  41 

12.00 

Photo  indexes 

Contact  mosaics 

5.00 

Costs  shown  are  as  of  April  1975. 

2. 

tography  at  a 

Panchromatic 

Contact  prints 

7  x  7  or  9x  9 

2.00 

Closay  or  semlmstt*  finish 

1. 

r  on  request, 
illy  In  9-  by 
mts  can  be 

21  «  21  or 
smaller 

5.00 

27  »  28  or 

6.88 

t  on  paper 

aataller 

32  x  40  or 

11.25 

photography  la 
lap  roduct  ions 

smaller 

40  «  40  or 

smaller 

13.75 

2. 

wd/or  contact 

Photo  mosaics 

1 

50/ft  of 

Clossy  or  sealastts  finish 

R.  and  thermal 

equipment  is 

Color,  color  IR,  black- 

No  firm  cost  Information  available;  formats 

and  costs 

for  chase  Iaagary  types  are  highly 

Reproduc Clone 

and -vhlt*  ft 

variable;  requester 

should  contact  TVA  for  specific  needs  and  price  quotations. 

l  can  ba  fur- 
•erne)  IR  are 
able  for  In- 

Photo  indexes 

Photocopy 

Slue  line 

7-1/2  minute 

7-1/2  alnute 

3.75 

1.25 

3. 

»l(t(«d  tr*N 
D  ft  *04 
tnd  format. 


He  photo  mosaic -type  Indexes  of  available  Imagery 
are  Minctittd.  Photograph#  or*  aoiwlly  lsdtnd 
on  l:2M),000-icilt  ton  nap*  that  covar  an  araa  of 
1  dag  of  latitude  by  1  dag  of  longitude  with  each 
npoiutt  indicated  by  a  dot.  Occasionally,  larger 
scale  bases  are  ueed  for  indexes.  Separate  indexes 
are  maintained  for  each  type  of  tmagaty.  Qsaltd 
prints  of  lftdesea  art  available  on  request 
Potential  users  should  describe  the  specific  area 
of  Interest  by  geographic  coordinates,  a  detailed 
description,  or  a  sketch  photo  indexes  of  the 
area  of  Interest  should  be  requested.  Photographic 
coverage  deelred  should  ba  selected  f roe  tndeaae. 

Por  positive  Identification,  each  photograph  ordered 
should  specify  the  yeer,  ceeera  designation,  and 
serial  ntaber.  This  Information  can  ba  obtained 
iron  the  photo  index - 

Author iiet ion  to  purchase  photographs  of  elasslflad 
areas  Must  ba  obtained  by  the  ueer  f ron  appropriate 
■littery  authorities- 


bequest  Special  List  Number  21.  Serial  Photoaraphe 
In  the  National  Archives.  The  llat  has  two  parts. 
Parc  I  la  an  alphabetical  arrangement  by  stace. 
then  by  county,  of  the  aerial  photographic  coverage 
available.  Oats  and  source  of  photography  Is  slso 
shown.  Number  of  photo  Indexes  for  each  county  la 
Indicated.  Part  II  consists  of  nuabered  entries 
showing  the  naaa  or  symbol  of  each  survey  covering 
■ore  than  one  county,  the  countice  covered,  nuaber 
of  indexes,  end  scale  of  photography. 

Select  and  order  photo  Indexes  as  indicated  In  the 
Special  Llat.  Individual  prints  can  then  be  ordered 
fro*  the  photo  indexes.  If  user  doas  not  wish  to 
order  Index  aheatx,  the  user  can  furnish  the 
Archives  with  a  map,  sketch,  or  description  of  the 
precise  sres  of  Interest.  Archives  personnel  wm 
then  aelece  the  photographic  coverage  for  the  re¬ 
quested  sres  and  furnish  a  quote  for  cost  or 
reproduction. 

All  photography  held  by  TVA  is  keyed  to  7-1/2- 
■lnute  quadrangle  asp  coverage  of  the  Tennessee 
Valley  area.  Photographic  indexes,  in  7-1/2- 
■lnute  form,  are  available  for  the  basic  photog¬ 
raphy  in  photocopy  and/or  ozXlid  blue-line  prims. 

In  many  areas,  the  basic  coverage  la  suppleaented 
with  the  special  purpose  photography  of  various 
scales  and  dates. 

Requests  for  photography  should  define  area  of  inter¬ 
est,  scale  desired,  site  (If  enlargements  desired), 
stereo  or  conventional  coverage,  type  of  finish 
(glossy  or  senlaacta),  and  intended  use.  TVA  will 
then  advise  what  photography  la  available,  giving 
scale,  dates,  and  othar  partinant  data. 

If  area  of  interest  can  ba  located  on  7-1/2-minute 
TVA  and/or  U5CS  quad  coverage  of  the  Tennessee  Valley 
area,  the  photo  indexes  coveting  the  subject  area  aay 
be  ordered.  The  requester  can  then  select  the 
Individual  exposures  required. 
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Table  12 

Corps  of  Engineer!  Sources  of  leettry 


_ Agency  or  Organisation _ 

Division  _ District 


_ _ 

Coverage _ _ _ 

Type _  Range  of  Scales  _ Area _  Period  _ Frequency 


Availability 


U.  S.  ARMY  DiCg  PIV. 

LOW gR  HISS.  VALLEY 
Kali  Address: 

P.  0.  Boa  80 
Vicksburg,  Hiss.  39180 


U.  S.  ARfflT  EHGR  PIV. 
SOOTH  ATLANTIC 
510  Title  Bldg. 

30  Pryor  St.,  S.U. 
Atlanta,  Ca.  30303 


U.  S.  ARMY  COASTAL  EHCR 
RESEARCH  COTTER  (CERC) 
Kingman  Building 
Pt.  Belvolr ,  Va.  22060 


U.  S.  APfr  EHCR  TOPOGRAPHIC 
LABORATORIES  (ITL) 

RESEARCH  IWST1TUTE  CERT Eg 
FOR  REMOTE  SEHSIHC 

Ft.  Belvolr,  Va.  22060 


U.  S.  Army  Engr.  Dlst, 

HEW  ORLEANS 
Hall  Address: 

P.  0.  Box  6026? 

New  Orleans,  La.  70160 


Panchromatic 
Color 
Color  IR 


1:2,000-1 : 4 8, 000 

Predominant  — 

1:10.000-1:20,000 


Mississippi  River,  Mississippi 

Delta,  Red  River,  Calcasieu  River, 
Intracoastal  Waterway,  Lake 
PontcKartraln  perlaeter,  Missis¬ 
sippi  River  Outlet,  Atcbafalaya 
Basin,  coastal  Louisiana 


U.  S.  Army  Engr  Dlst,  MOBILE 
Mall  Address: 

P.  0.  Box  2288 
Mobile,  Ala.  36628 


Panchroaatle  1:2, 600-1 ;30, 000 

Color 

Color  IR 

Black-and-white  IR 


Military  lnatallatlona,  navigable 
waterways,  soae  beach  and  coastal 
ereas  (Fla.,  Ala.,  Mlaa.),  aajor 
harbors 


Panchroaatle  1:1,200-1:26,000  Coastal  areas  of  the  U.  S. 

Black-and-white  Id 
Color 
Color  IR 


Panchroaatle 
Color 
Color  IR 
Thermal  IR 


1:5,000-1:100,000  Primarily  Alaska,  Canada,  domestic 

Predominant— 1:20,000  United  States.  Southeast  Asia, 

and  Panama  (in  order  of  moat  ex¬ 
tensive  coverage).  Thermal  tR 
coverage  generally  Halted  to  Arc- 
tie  and  sub-Arctic  areas,  with 
some  tropical  and  desert  coverage. 


1930-1975  As  required  Photography  nr n» 

Government  eg* 
of  contact  pri 
from  7-9  by  1 
due  t  Ion  f  ac i  I 
limited  to  par 
About  98Z  of  < 
graphic  map*  a 
consists  of  ph 

Early  1940'a-  As  required  Photography  aval. 

agencies;  cons; 
3-ln.  and  9-  6' 
Reproduction  f> 
office  limited 
raphy.  Photo  : 
coverage. 

1940' a— 1975  As  required  Photogrsphy  aval] 

agencies;  inch 
16- In.  coneact 
parenclea.  Ret 
Center  limited 
format.  Cover* 
aperture  cards 
heneive  data  bi 
Imagery  eatsbll 
la  being  done  c 
division  or  dla 


1937-1975  Some  areas  characterized  Photography  avail 

by  six  different  agencies;  con.i 

periods  of  coverage  9-ln.  contact  p 

transparencies, 
duct  ion  f sell  It 
reproduction  of 
ping  Agency .  f 
available  for  c 
la  experimental 
portion  of  the 
readily  avallab 


I 


0 


Table  12 

Corps  of  Engineer*  Sources  of  Imagery 


PsnchroMi 
Color 
Color  IR 


Range  of  Scales 

1:2,000-1:48.000 
Predominant — 

1:10.000-1:20.000 


Mississippi  River,  Mississippi 

Delta,  Red  River,  Calcasieu  River, 
Intracoastal  Uatervay,  Lake 
Pontchar train  perlaeter,  Missis¬ 
sippi  River  Outlet,  Atchafalaya 
Basin,  coastal  Louisians 


Coverage 


Panchromatic  1 : 2,400-1 : 30,000 

Color 

Color  IR 

Black-and-white  IR 


Military  Installations,  navigable  Early  1940's-  As  required 
waterways,  some  beach  and  coastal  1973 

areas  (Fla.,  Ala.,  Hiss.),  major 
harbors 


Panchromatic  1:1,200-1:24,000  Coastal  areas  of  the  U.  S.  1940's — 1973  As  required 

Black-and-white  Ik 
Color 
Color  IR 


Procedures  for 

Availability  and  Characteristics  of  Imagery  Obtaining  Imagery 

Photography  normally  available  to  other  Chief,  Drafting  Branch, 

Government  agencies;  consists  primarily  Engineering  Dlv, 

of  contact  prints  and  mosaics  ranging  New  Orleans  District 

from  7-9  by  13  In.  to  13  by  IS  in.  Repro¬ 
duction  facilities  at  district  office 
limited  to  panchromatic  photography. 

About  98X  of  coverage  Indexed  on  topo¬ 
graphic  maps  at  various  scales,  remainder 
consists  of  photo  Indexes. 


Photography  available  to  other  Government  Chief,  Survey  Section, 
agencies;  consists  primarily  of  1-  by  Mobile  District 

3- In.  and  9-  by  9-ln.  contact  prints. 

Reproduction  facilities  at  district 
office  limited  to  panchromatic  photog¬ 
raphy.  Photo  Indexes  available  for 
coverage. 


Photography  available  to  other  Government  Chief,  Engineering 
agenclca;  Includes  9-  by  9-ln.  and  9-  by  Devclopamnt  Dlv, 

18- In.  contact  prints  and  positive  trans-  CERC 

parenclea.  Reproduction  facilities  at 
Center  limited  to  copying  at  true-acale 
format.  Coverage  Is  Indexed  on  33-m 
aperture  cards  and  la  part  of  a  compre¬ 
hensive  data  bank  of  U.  S.  coastal 
imagery  established  by  CERC.  Indexing 
la  being  done  on  a  Corps  of  Engineers 
division  or  district  baala. 


Panchromatic 
Color 
Color  IR 
Thermal  IR 


1:5.000-1:100,000  Primarily  Alaska,  Canada,  domestic  1937-1975 

Predominant— I : 20, 000  United  States,  Southeast  Asia, 

and  Panama  (in  order  of  moat  ex¬ 
tensive  coverage).  Thermal  IR 
coverage  generally  limited  to  Arc¬ 
tic  and  sub-Arctic  aress,  with 
some  tropical  and  desert  coverage. 


Same  areas  characterised  Photography  available  to  other  Government  Chief,  Center  for 
by  six  different  agencies;  consists  primarily  of  9-  by  Reswte  Sensing,  ETL 

periods  of  coverage  9-in.  contact  prints  and  some  positive 

transparencies.  Center  has  no  repro¬ 
duction  facilities,  but  esn  arrange  for 
reproduction  of  Imagery  at  Defense  Hap¬ 
ping  Agency.  Photo  and  map  Indexes 
available  for  coverage.  Part  of  coverage 
la  experimental  Imagery  in  near  or  visual 
portion  of  the  spectrum  and  may  not  be 
readily  available  to  other  agencies. 
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Table  13 

i  Sources  of  Imagery 


Imagery 


•  Coverage 


State 

Agency  or  Organization 

Type 

Format 

Range  of  Scales 

Flown  By 

Period 

Frequency 

Indexing 

Alabama 

Alabama  Highway  Dept. 

11  South  Union  St. 
Montgomery,  Ala.  36104 

Black  and  white 

9-  by  9-ln.  contact 
prints 

1:4,800-1:40,000 
Predominant — 1:20,000 

USDA,  and  conerclal 
firms 

County-wide  coverage  of 
the  state.  Additional 
coverages  along  certain 
roadway  corridors 

1952-1975 

As  required 

Photo  lnde 
countv  a 

Alabama  State  Dept,  of 
Revenue 

Ad  Valorem  Tax  Dlv. 

1021  Madison  Ave. 
Montgomery,  Ala.  36111 

Black  and  white 

9-  by  9-ln.  negatives 
and  contact  prints 

1:3,600-1:24,000 

Coaercial  firms 

Full  coverage  of  all 
counties  In  state 

1972-1975 

As  required  for  tax 
nap  revisions.  Gen¬ 
erally  flown  during 
leaf-off  season 

Photo  lnde 

Geological  Survey  of 
Alabama 

P.  0.  Drawer  0 
University,  Ala.  35486 

Black  and  white 
Black-and-white 
IK 

Color  1R 

Thermal  IR 

70-m  (Thermal  IR)  9- 
by  9-ln.  contact 
prints  and  positive 
transparencies 

1:6,000-1:24,000 

USDA,  USCS,  NASA,  and 
commercial  firms 

Mobile  Bay  area,  Alabama 
oil  fields,  and  many 
widely  scattered  sites 
throughout  state 

1970-1974 

As  required  In  support 
of  geologic 
investigations 

Generally 
dexes  of 
scales 

Georgia 

Georgia  Dept,  of 
Transportation 

Office  of  Location 

2  Capitol  Square 

Atlanta,  Ca.  30334 

Black  and  white 
Color 

Color  IR 

9-  by  9-ln.  negatives 
roll  positive 
tranaparenc lea 

1:2,400-1:24,000 
Predominant— 1 :6 ,000 

In-house  photo 
aircraft 

Strip  photography  of 
existing  and  proposed 
highways.  Block 
coverage  of  urban  areas 

1953-1975 

As  required 

County  hlgl 
maps  ■  PI 
Indexes 
coverage! 

Lou la lane 

Louisiana  Dept,  of 

Public  Works 

Sox  44155 

Capitol  St. 

Baton  Rouge,  La.  70804 

Black  and  white 

18-  by  30-ln.  mosaics 
and  9-  by  9- in. 
contact  prints 

1:20,000 

Commercial  firms 

Red  River — Arkansas  bor¬ 
der  to  Atchafalaya 

River 

1944-1975 

Annually 

Informal  ci 

Louisiana  Dept,  of 
Highways 

P.  0.  Box  44245 

Capitol  St. 

Baton  Rouge,  La.  70804 

Black  and  white 

9-  by  9-ln.  original 
negatives  and  con¬ 
tact  prints 

1:2,400-1:14,400 

In-house  photo 
aircraft 

Along  highway  right- 
of-way  prior  to, 
during,  and  after 
construction 

1962-1975 

As  required 

Photo  Indei 
Flight-11 
(parish  ■ 
cross- ln< 

Mississippi 

State  Highway  Dept. 
Transportation  and 
Planning  Section 

P.  0.  Box  1850 

Jackson,  Hiss.  39205 

Black  and  white 

9-  by  9-ln.  contact 
prints 

17-  by  17-in. 

enlargements 

1:20,000-1:40,000 

USDA  and  comtrc  ial 
firms 

Statewide 

1956-1975 

As  required 

Photo  and  i 
Indexes 

State  Highway  Dept. 
Roadway  Design  Dlv. 

P.  0.  Box  1850 

Jackson,  Hiss.  39205 

Black  and  white 
Color  (near 
future) 

9-  by  9-ln.  contact 
prints 

1:2,400-1:24,000 

CoMercial  firms 

All  state  and  Federal 
proposed  and  existing 
highways 

1958-1975 

As  required 

Photo  Index 

Tenaasoee 

Dept,  of  Transportation 
4113  Bldg. 

Vultee  Blvd. 

Nashville,  Tenn.  37217 

Black-and-white 

9-  by  9-in.  original 
negatives  and  con¬ 
tact  prints 

1:2,400-1:24,000 

In-house  photo  air¬ 
craft  and  comcr- 
cial  firms 

Along  proposed  and 

existing  highways;  full 
coverage  of  Shelby, 
Davison,  Hamilton,  and 
Knox  Counties 

1968-1975 

As  required 

Coverage  ar 
plotted  o 
highway  n 
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Table  13 

Stef  Souicm  of  htym 


Acquisition 

Coverage 

Reproduction 

Period 

Indexing  Method 

Availability 

■KG5J339M 

Other 

Intra-Agency  Contact 

f  1952-1975 

»1 

iln 

As  required 

Photo  Indexes  and 
county  maps 

Not  generally  available 
to  other  state  or 
federal  agencies 

None 

- 

Chief  Engineer,  tureau  of 
Surveys  and  Plans 

b»irt« 


1972>197S  As  required  (or  tax  Photo  Indexes  Available 

nap  revisions.  Gen¬ 
erally  flown  during 
leaf-off  season 


Contractor  will  reproduce 
copies  of  coverage. 


Evaluation  Supervisor, 
Happing  Section 


1970- 197*  As  reqvired  In  support 
of  geologic 
Investigations 


Generally  nap  In¬ 
dexes  of  various 

scales 


Available 


None  Potential  users  must  sake  Chief,  Remote  Sensing  Dlv. 

arrangements  for  repro¬ 
duction  of  coverage 
desired. 


1953-1975  As  required 
I 

IAS 


r-  1944-1975  Annually 


County  highway 
maps.  Photo 
Indexes  (block 
coverage) 

Available 

Yes;  black-and-white 
and  color 

State  Highway  Location 
Engineer 

Additional  Information  concerning 
availability  of  aerial  photo¬ 
graphy  of  the  coastal  zone  of 
Ceorgla  is  contained  in  Techni¬ 
cal  Report  Nuaiber  73-4,  pub¬ 
lished  by  the  Ceorgla  Narine 
Science  Center,  Skidaway 

Island,  Ga. 

Informal  catalog 

Available 

None 

Contractors  hold  original 
negatives. 

Chief  Engineer 

1962-1975 

As  required 

Photo  indexes. 
Plight-line  maps 
(parish  maps) 
cross-indexed 

Available 

1956-1975 

As  required 

Photo  and  map 

Indexes 

Available 

1958-1973 

As  required 

Photo  Indexes 

Available 

1968-1975 

As  required 

Coverage  areas 
plotted  on  county 
highway  maps 

Available 

Tea  —  Director,  Dept,  of 

Highways 


Yes;  black-and-white  Contractors  and  USDA  hold  Director  of  Highways 
only  most  original  negatives. 


Yes;  black-and-white  —  Director  of  Highways 

only 


Yes  (in  near  future);  --  Director,  Aerial  Surveys 

black-and-white  only  Dlv. 


i 
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Table  14 


Sources  of  Commercial  Remote  Sensing  Services 
In  the  Vicinity  of  the  Mobile  District 


Aerial  Photo  Service,  Inc. 

324  Main  Mall 
Tulsa,  Oklahoma  74103 

Air  Survey  Corporation 
Newton  Square  South 
Reston,  Virginia  22092 

A&G  Mapping  Company 
386  E.  Maple  Avenue 
Vienna,  Virginia  22180 

Air  Survey  &  Design,  Inc. 

8301  Arlington  Blvd.,  Suite  1-1 
Fairfax,  Virginia  22030 

Air  Photographies,  Inc. 

Box  786 

Purcellville,  Virginia  22132 

Anilas,  Inc. 

P.  0.  Box  1287 
Salina,  Kansas  67301 

Atlantic  Aerial  Surveys,  Inc. 

803  Franklin  Street,  SE 
Huntsville,  Alabama  35801 

Bosworth  Aerial  Surveys,  Inc. 
Lake  Worth,  Florida  33461 

Chicago  Aerial  Survey 
2140  Wolf  Road 

Des  Plaines,  Illinois  60018 

Color  Technique,  Inc. 

100  East  Ohio  Street 
Chicago,  Illinois  60611 

Continental  Aerial  Surveys,  Inc. 

P.  0.  Box  335 

Alcoa,  Tennessee  37701 


Danner  &  Associates 
2406  E.  University  Avenue 
Urbana,  Illinois  61801 

D&D  Aero  Spraying,  Inc. 

ATTN:  Connie  L.  DeWald 
Rantoul,  Kansas  66079 

Forrest  L.  Hicks 

P.  0.  Box  487 

Broadway,  Virginia  22815 

Gulf  Coast  Aerial  Surveys,  Inc. 

4029  Plank  Road 

Baton  Rouge,  Louisiana  70805 

M.  J.  Harden  Associates,  Inc. 

1019  Admiral  Blvd. 

Kansas  City,  Missouri  64106 

Henderson  Aerial  Surveys,  Inc. 

5125  West  Broad  Street 
Columbus,  Ohio  43228 

International  Aerial  Mapping  Company 
8927  International  Drive 
San  Antonio,  Texas  78216 

Kid-States  Engineering  Co.,  Inc. 

107  N.  Pennsylvania  Street 
Suite  703 

Indianapolis,  Indiana  46204 

Kucera  &  Associates,  Inc. 

7000  Reynolds  Road 
Mentor,  Ohio  44060 

Legislative  Council  of  Photo- 
grammetry  (2) 

1001  Connecticut  Avenue,  N.W. 

Suite  800 

Washington,  D.  C.  20036 


(Continued) 
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Mapcotec,  Inc. 

P.  0.  Box  5267 

Daytona  Beach,  Florida  32020 

Maps  Incorporated 

7677  Canton  Center  Drive 

Baltimore,  Maryland  21224 

Allen  Martin  Productions,  Inc. 
9701  Taylorville  Road 
Louisville,  Kentucky  40299 

Mead  Technological  Laboratories 
Precision  Photographic  Services 
3481  Dayton-Xenia  Road 
Dayton,  Ohio  45432 

National  Air  Survey  Center 
1303  Gallaudet  Street,  N.E. 
Washington,  D.  C.  20002 

Owen  &  White,  Inc. 

P.  0.  Box  66396 

7417  Jefferson  Highway 

Baton  Rouge,  Louisiana  70806 

Parks  Aerial  Survey,  Inc. 

P.  0.  Box  21379 
Louisville,  Kentucky  40221 

Photo  Science,  Inc. 

7840  Airpark  Road 
Gaithersburg,  Maryland  20760 

Phototechnique,  Inc. 

2321  Fourth  Street  N.E. 
Washington,  D.  C.  20002 

Piedmont  Aerial  Surveys,  Inc. 

P.  0.  Box  11026 

Greensboro,  North  Carolina  27409 

E.  S.  Preston  Associates,  Inc. 

939  Goodale  Blvd. 

Columbus,  Ohio  43212 


Raytheon  Company-Autometric 
Operation 

Alexandria,  Virginia 

Ron  Warner  &  Associates,  Inc. 

20  N.  W.  38th  Street 
Oklahoma  City,  Oklahoma  73105 

Sabre  Exploration  Corporation 
P.  0.  Box  426 
551  Wright  Brothers  Drive 
Addison,  Texas  75001 

The  Sidewell  Company 
Sidewell  Park 
28  West  240  Avenue 
West  Chicago,  Illinois  60185 

Surdex  Corporation 
25  Mercury  Boulevard 
Chesterfield,  Missouri  63107 

Joe  J.  Tamasko 
124  Cotton  Avenue 
Birmingham,  Alabama  35211 

Texas  Instruments  Ecological  Services 
P.  0.  Box  5621,  MS:  949 
Dallas,  Texas  75222 
(Mr.  F.  J.  (Buck)  Melyer) 

Tobin  Surveys,  Inc. 

114  Camp  Street 

P.  0.  Box  2101 

San  Antonio,  Texas  78206 

Toler  Aerial  Mapping  Service 
Route  2,  Box  747 
Odessa,  Texas  79780 

United  Aerial  Mapping 
5411  Jackwood  Drive 
San  Antonio,  Texas  78288 


(Continued) 
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Wallace  Aerial  Surveys,  Inc. 

1415  College 

P.  0.  Box  476 

S.  Houston,  Texas  77587 

Clyde  E.  Williams  &  Associates 
1902  N.  Sheridan  Avenue 
South  Bend,  Illinois  46628 

Williams-Stackhouse  &  Associates 
ATTN:  R.  V.  Williams 
2118  Mannix  Drive 
San  Antonio,  Texas  78217 

Pan  American  Surveys,  Inc. 

8755  Southwest  131  Street 
Miami,  Florida  33156 
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Table  15 

Selected  Universities  in  the  Mobile  District  Area  Maintaining 
Remote  Sensing  Programs  or  Laboratories 


School 


Remote  Sensing 
Facility /Pro gram 


Area(s)  of  Major 
Applications 


Louisiana  State 
University 


Remote  Sensing  Center 
Baton  Rouge,  La.  70803 


Multidisciplinary 


University  of  Miami 


Remote  Sensing  Laboratory  Meteorology 

P.  0.  Box  248003  Oceanography 

Coral  Gables,  Fla.  33124  Air  and  water  pollution 

Water  resources 


Oklahoma  State 
University 


Center  for  Applications 
of  Remote  Sensing 
Stillwater,  Okla.  74074 


Multidisciplinary 


University  of 
Tennessee  Space 
Institute 


Remote  Sensing  Laboratory  Multidisciplinary 
Tullahoma,  Tenn.  37388 


Texas  A&M  University  Remote  Sensing  Center 

College  Station, 

Tex.  77843 


Multidisciplinary 


Table  16 


Agency /Department 

U .  S.  Department  of 
Agriculture 


U.  S.  Department  of 
Commerce 


l).  S.  Energy 
Research  and 
Development 
Administration 
(ERI1A) 


National  Aeronau¬ 
tics  and  Space 
Admlnletrat ion 
(NASA) 


Tennessee  Valley 
Authority  (TVA) 


Sources.  Availability,  and  Operational  Character let  lea  of  U.  S.  Government  K 
Aircraft  In  the  Mobile  District  Area  and  Vicinity 


Aircraft _  _ Sensors 


Organization 

Type 

stn-nnrra 

nrmn 

Other 

Cameras 

Agriculture  Research  Service 

Cessna  182-J 

30,000 

ft 

139  knots 

900  miles 

6.5  houis 

Single  reclpro- 

KA-2 

None 

None 

A: 

Citrus  Insects  Lab 

maxi Bum 

with  long 

eating  engines 

9-in.  format 

509  Wear  4th  Street 

cruising 

range  tanks 

turbocharged 

12-ln.  F.L. 

Weslaco,  Tex.  78596 

Spectral  Data 
Multlapectral 
9-in.  format 
6-ln.  P.L. 

LA- 3  8 

9-  *  18- In. 

format 

12-ln.  F.L. 

Poreat  Service 

Beechcraft  B-99 

25,000 

ft 

220  knots 

1040  miles 

4  hours 

Twin  turboprop 

Wild  RC-10 

None 

None 

A  1 

Region  8 

maximum 

engines 

9- In.  format 

1720  Peachtree  Road.  N.W. 

cruising 

6-m.  F.L. 

Atlanta,  Ga.  30309 

Rockwell  Aero  Conmander 

18,000 

ft 

160  knots 

830  miles 

4.5  hours 

Twin  reclpro- 

Vertical 

Wild  RC-10 

500-B 

maximum 

eating  engines 

9- In.  format 

cruising 

6-ln.  F.L. 
Vertical 

National  Oceanic  and 

Lockheed  C-130B 

35,000 

ft 

280  knots 

2500  miles 

9  hours 

Four  turboprop 

Configured  for 

None 

Numerous  environ- 

Ai 

Atmospheric  Administration 

TAS 

engines 

cameras  up  to 

mental  and 

(N0AA) 

70«m 

meterologlcal 

Environmental  Research 

Lockheed  WP-3D  Orion 

30,000 

ft 

325  knots 

2300  miles 

7  hours 

Four  turboprop 

monitoring 

Laboratories  (ERL) 

TAS 

engines 

systems,  and 

Research  Facilities  Center 

Barnes  PRT-5 

P.  0.  Box  480197 

radiometer  (down- 

Miami,  Fla.  33148 

ward  and  side- 
looking 

configurations) 

Division  of  Safety, 

Beechcraft  A-100 

25,000 

ft 

230  knots 

1300  miles 

5  hours 

Twin  turboprop 

Hasaelblad  500 

Bend  lx  TM/LN-3 

Meteorological : 

Al 

Standards  and  Compliance 

King  Air 

cruising 

engines 

EL  (4  lens) 

Thermal  Mapper 

Time,  temperature. 

Washington,  D.  C.  20545 

Martin  404 

25,000 

ft 

195  knots 

1400  miles 

6  hours 

Twin  recipro¬ 

70n*n 

0.2  -  0.7 

wind  speed,  wind 

cruising 

cating  engines 

microns 

direction,  dev 

Beechcraft  E-50 

20,000 

ft 

130  knots 

600  miles 

4  hours 

Twin  recipro¬ 

3-5.5  microns 

point 

Twin  Bonanza 

cruising 

cating  engines 

8-14  microns 

Positioning: 

Hughes  500-C 

15,800 

ft 

130  knots 

110  miles 

1  hour, 

Single  turbine 

Pressure  altitude. 

(helicopter) 

cruising. 

with 

10  min 

engine 

radar  altitude. 

with 

sensors 

mag.  heading. 

sensors 

Doppler  radar 

87  knots 

Radiation: 

cruising 

Nal  crystal  array 

for  gMi  ray 

detection 

Bf ^  Tube  for  neu¬ 
tron  activity 
Silicon  diodes  for 

Earth  Resources  Laboratory 

Beechcraft  E-18S 

10,000 

ft 

110-180 

800  miles 

5.8  hours 

Twin  recipro¬ 

1-I2S  Multiband 

l-RS-18  Thermal 

1-E-20-D 

Th 

1010  Cause  Road 

knots 

cating  enginea 

(4  Images) 

IR  Radiometer 

Spectral 

Slidell,  La.  70A58 

(TAS) 

2-Hasselblad 

5  channels 

Rad lometer 

500  EL 

1 -PRT-5  Thermal 

70m 

Radiometer 

1-KC-1B 

1-L-Band 

9-in.  format 

Microwave 

1 

6-ln.  F.L. 

Radiometer 

Lyndon  B.  Johnson  Space 

Lockheed 

30,000 

ft 

150-330 

2000  miles 

7  hours 

Four  turboprop 

M2S  Multiband 

Bendlx  Modular 

KFMR  Passive 

Th. 

Center 

NP-3A 

knots 

engines 

(4  Images) 

multi spectral 

multi-frequency 

Plight  Operations  Division 

WP-3D 

(TAS) 

Zeiss  Metric 

scanner 

PHIS,  microwave 

CC-43 

9.5-in.  for¬ 

11  channels 

PRT-5  Radiometer 

Houston,  Tex.  77058 

mat,  6-in. 

Laser  Profiler 

Lockheed  Hercules 

30,000 

ft 

159-292 

2500  miles 

10  hours 

Four  turboprop 

P.L.  ^ 

_ 

Scatterometera, 

RC-130B 

knots 

enginea 

0.4,  1.6,  and 

(TAS) 

13.3  S.P.  Ch3 

PRT-5  Radiometer 
Laser  Profiler 

Martin  VB-57 

60,000 

ft 

400  knots 

2500  miles 

5  hours 

Twin  turbofan 

— 

RS-18  Thermal 

— 

TAS  st 

enginea  with 

IR  Radiometer 

60,000 

two  auxiliary 

ft 

turbojet 
(J-60)  enginea 

Napa  and  Surveys  Br. 

Beechcraft  A-il 

19,000 

ft 

150  knots 

700  miles 

4  hours 

Twin  recipro¬ 

l-RC-8 

Deadalua  Thermal 

None 

Th 

Imagery  Acquisition  Unit 

cruising 

cating  aoglnea 

6-ln.  F.L. 

IR 

200  Haney  Building 

9-ln.  format 

Two  detectors 

Chattanooga,  Tenn.  37401 

4-Haaaelblad 

4-5.5 

, 

500  KL  microns 

70m  8-11  microns 

Quad-mounted 
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Table  16 

,  and  Operational  Character lat lea  of  U.  S.  Government  Remote-Sensing 
Irtrafr  In  the  Mobile  Dlatrlct  Area  and  Vicinity 


_  Sensor a 

ras  _  Scanners 


None 

format 

F.L. 

•al  Data 
ipec  t ral 
format 

F.  L. 

8- In. 


kc-10  None 

format 


|r-io 

format 

F.L. 


kured  for 


None 


None 


None 


Numerous  environ¬ 
mental  and 
meterologlcal 
monitoring 
systems,  and 
Raraes  PRT-5 
radiometer  (down¬ 
ward  and  side¬ 
looking 

configurations) 


blad  100  Bendix  TK/LN-3 

lens)  Thermal  Mapper 

0.2  -  0.7 
microns 
3-5.5  microns 
8-14  microns 


Meteorological; 
Time,  temperature, 
wind  speed,  wind 
direction,  dew 
point 

Positioning: 
Pressure  altitude, 
radar  altitude, 
mag.  heading, 
Doppler  radar 
Radiation: 

Nal  crystal  array 
for  gam  ray 
detection 
Bf*  Tube  for  neu¬ 
tron  activity 
Silicon  diodes  for 


Bfultlband 
!»*••) 
el  blad 


l-RS-18  Thermal 
IR  Radiometer 
5  channels 


1-E-20-D 
Spectral 
Radiometer 
1 -PRT-5  Thermal 
Radiometer 


format 

F.L. 


1-L-Band 

Microwave 

Radiometer 


■tlband 

ftagea) 

|.t,u 

■n.  for- 
■6- In. 


Bend  lx  Modular 
mult lapect ral 
scanner 
11  channels 


KFMR  Passive 

multi-frequency 
PM1S,  microwave 
PRT-5  Radiometer 
Laser  Profiler 


RS-18  Thermal 
XR  Radiometer 


Scatterometers, 
0.4,  1.6,  and 
U.3  S.P.  Ch3 
PRT-5  Radiometer 
Lseer  Profiler 


Availability 

Cos  ts 

Mission  Requests 

Aircraft  la  generally  available 
for  support  of  research  pro¬ 
jects  only.  Availability  of 
aircraft  Is  also  dependent  on 
ARS  workload 

$15.00  per  hour  -  aircraft  only 

Contact:  Mr.  William  G.  Hart 
Research  Leader 

US DA  ARS 

Citrus  Insects  Lab 
Vealaco,  Tex.  78596 
Ph.  512-968-7822 

Remarks 


Aircraft  are  available  for 
support  of  other  agencies 
dependent  on  Forest  Service 
workload 


$100.00  per  hour  for  missions  of 
short  duration. 

$149.00  per  hour  for  missions  of 
extended  periods. 

Rates  applicable  for  both  aircraft. 
Photographer,  GS-11,  extra. 

Rates  do  not  include  film  and 
processing. 


Contact:  Mr.  D.  W.  Myler 

Chief,  Air  Management  Office 
U.  S.  Forest  Service  Region  8 
1720  Peachtree  Road,  N.V. 
Atlanta,  Ga.  30309 
Ph.  285-2401  (FTS) 


Aircraft  are  generally  available 
for  mission  support  to  other 
agencies 


Costs  are  highly  variable  and  are 
dependent  on  aircraf t/senaor  mix, 
data  dealred,  etc.  The  P-3  air¬ 
craft  are  currently  costing  about 
$900.00  per  hour  to  fly  missions 
of  the  type  for  which  the  on¬ 
board  sensor  array  la  designed. 


Obtain  N0AA  Form  85-501,  "Request  for 
RFC  Support."  The  form  la  available 
from: 

N0AA/R7C 
P.  0.  Box  480197 
Miami,  Fla.  31148 
Ph.  (305)  526-2936 
Submit  completed  form  to: 

Director 

Weather  Modification  Programs  Ofc 
NOAA/Envlronmental  Research 
Laboratories  (ERL),  RX9 
Boulder,  Colo.  80302 


Mlsslot.  requests  are  normally  forwarded 
to  the  Director,  RFC  and  the  N0AA  Air¬ 
craft  Allocation  CoMlttee  (NAAC)  for 
review.  The  RPC  can  be  formally  com¬ 
mitted  to  support  a  mission  program 
only  by  the  NAAC  or  the  Director,  ERL. 


Aircraft  are  available  for  sup¬ 
port  of  work  conducted  by 
other  agencies 


Reimbursable  costs  for  use  by  air¬ 
craft  can  be  calculated  only 
after  the  mix  of  equipment  la 
known  and  the  degree  of  schedule 
integration  of  ERDA  and  non-ERDA 
missions  la  determined. 


Contact:  Mr.  L.  Joe  Deal 

Assistant  Director  for  Health 
Protection 

Division  of  Safety,  Standards, 
and  Compliance 
KS  ERDA 

Washington,  D.  C.  20545 


ERDA  aircraft  and  sensors  are  used  in 
Aerial  Radiological  Measuring  Systems 
(ARMS)  Programs.  This  program  main¬ 
tains  a  state-of-the-art  nuclear  radi¬ 
ation  measurement  capability  for  eco¬ 
nomically  conducting  large  area  ground 
deposition  surveys,  for  rapid  assess¬ 
ment  of  radiological  emergencies,  and 
for  location  of  loat  radiation  sources. 


This  aircraft  la  generally  —  Co.tac 

available  for  support  of 
other  agency  miss Iona  if  the 
nature  of  the  mission  la 
analogous  with  the  primary 
mission  of  the  Earth  Resources 
Lab:  acquisition  of  data  for 
support  of  rasaarch  projects 
concerned  with  the  development 
and  experimental  demonstration 
of  the  uses  of  remotely  eeneed 
data  acquired  from  aircraft 
and  satellites. 

These  aircraft  are  generally  —  Submit 

available  for  support  of  cer¬ 
tain  programs  conducted  by 
other  government  agencies.  A 
strong  research  justification, 
however,  is  currently  required 
by  RASA  before  use  of  aircraft 
can  be  obtained. 


Mr.  Wayne  Mooneyhan 
Director 

Earth  Resources  Laboratory 
1010  Cause  Road 
Slidell,  La.  70458 


requests  to:  Note:  Aircraf t/ sensor  configurations 

NAS A /Ames  Research  Center  listed  are  those  tentatively  scheduled 

Airborne  Application  Support  for  FY  1977. 

Program  Office 
Code  SP-240-5 

Moffett  Field,  Calif.  94035 


IDeadalus  Thermal  Rone 
F.L.  IR 

format  Two  detectors 

blad  4-5.5 

microns 
8-13  microns 


This  aircraft  ia  generally  $175.00  per  day  baaic  charge,  plus 

available  for  support  of  other  $100.00  per  flying  hour 
agency  missions,  dependent 
upon  TTA  wordload. 


Contact : 


Mr.  William  S.  Massa 

Chief ,  Nape  and  Surveys  Branch 

TVA 

200  Haney  lulldlng 
Chattanooga,  Tenn .  37401 
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Table  17 

Sources,  Availability,  and  Operational  Characteristics  of  Department  of  Defense  Reconnaissance 


Aircraft 

Department 

Organization 

Type 

Svc  Ceiling 

Speed 

Range 

Department  of  the  Air  Force 

Tactical  Air  Cownd  (TAC) 
9th  Air  Force 

363rd  Tactical  Reconnais¬ 
sance  Wing  (TRW) 

Shaw,  AFB,  S.  C.  29152 

McDonnell  Douglas 
RF-4C 

Phantom  11 

Over  50,000  ft 

1600  knots 

cruising 

2300  miles 
(ferry 
range) 

12th  Air  Force,  67th  TRW, 
Bergstrom  APB ,  Tex.  78763 


Department  of  the  Air  Force 
Air  National  Guard 


Alabama  Air  National  Cuard 
117th  TRW,  106th  TRS 
Birmingham  Municipal 
Airport 

Birmingham,  Ala.  3521/ 


McDonnell  Douglas  Over  50, 1 
RF-4C 
Phantom  II 


ft  1600  knots  2300  miles 
maximum  (ferry 

cruising  range) 


187th  TRC 
Dannelly  Field 
Montgomery,  Ala.  36105 


Kentucky  Air  National  Guard  McDonnell  Douglae  Over  50,000  ft 
123rd  TRW,  Standlford  Field  RF-4C 

Louisville,  Ky.  40213  Phantom  II 


1600  knots  2300  miles 
maximum  (ferry 

cruising  range) 


_ _ Sensors 

Endurance  Other  _ _ _ _ C— etaa _ 


Twin  turbojet 

Station  1 

Station  2 

Station  3 

Stat Ion 

engines 

KS-87 

KA-56 

T-ll 

AN/AAS-18 

3-in.  F.L. 

3-in.  F.L. 

6-in.  F.L. 

IR  mappl 

oblique 

vert  leal 

vertical 

system 

(forward) 

panoramic 

frame 

frame 

KS-87 

KS-87  (2) 

KS-87 

3-ln.  F.L. 

6-  and 

3-  and 

vertical 

18-in.  F.L. 

6-ln.  F.L. 

frame 

vertical 

vertical 

KS-72  (2) 

(split) 

fr— » 

3-ln.  F.L. 

frame 

KS-87 

oblique 

KS-87 

6-in.  F.L. 

(L  and  R) 

18-in.  F.L. 

oblique 

frame 

vertical 

(forward) 

KS-87  (2) 

frame 

frame 

6-ln.  F.L. 

KA-91 

oblique 

18- In.  F.L. 

(L  and  R) 

vertical 

frame 

panoramic — 

KS-87 

60*  or 

12-  and 

93*  scan 

18-in.  F.L. 
oblique 
(L  and  R) 

KA-1 

24-  and 
36-in.  F.L. 
vertical 
frame 


Twin  turbojet  KS-72 

engines  3-ln.  F.L. 

oblique 
(forward) 
frame 
KS-72 
3-  and 
6-in.  F.L. 
vertical 
frame 
KS-72 

6-in.  F.L. 

oblique 

(forward) 


KA-56 

3-ln.  F.L. 

vertical 

panoramic 

KS-72 

3-ln.  F.L. 
vertical 

KS-72  (2) 
3-ln.  F.L. 
oblique 
(L  and  R) 
frame 

KS-72  (2) 
6-ln.  F.L. 
oblique 
(L  and  R) 

KS-72 
12-  and 
18-in.  F.L. 
obi lque 
(L  or  R) 

KA-1 
24-  and 
36-ln.  F.L. 
vertical 

frame 


T-ll 

6-ln.  F.L. 
vertical 
frame 
KA-55 

12-ln.  F.L. 
vertical 

KS-72  (2) 

6-  and 
18-in.  F.L. 
vertical 
(split) 
frame 
KS-72 

18-in.  F.L. 
vertical 


AN/AAS-18 
IR  mapplnj 
system 


Twin  turbojet  KS-72 

engines  3-ln.  F.L. 

oblique 

(forward) 

KS-72 
3-  and 
6-ln.  F.L. 
vertical 
frame 
KS-72 

6-ln.  F.L. 
oblique 
(forward) 
frame 


KA-56 

3-ln.  F.L. 

vertical 

panoramic 

KS-72 

3-ln.  F.L. 
vertical 

KS-72  (2) 
3-ln.  F.L. 
obi lque 
(L  and  R) 

KS-72  (2) 
6-ln.  F.L. 
oblique 
(L  and  R) 

KS-72 
12-  and 
18- In.  F.L. 
oblique 
(L  or  R) 

KA-1 
24-  and 
36-in.  F.L. 
vertical 


T-ll 

6-ln.  F.L. 
vertical 

KA-55 

12-ln.  F.L. 
vertical 

KS-72  (2) 

6-  and 
18- in.  F.L. 
vertical 
(spilt) 

5-72 

18-in.  F.L. 
vertical 


AN/AAS-18 
IR  mapplnj 
system 
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(Continued) 


il  Characteristics  of  Deparrmant  of  Defense  Reconnaissance  Aircraft  ip  the  Mobile  District  Area 


_ _ Sensors _ 

er  __ _ Cameras _  Scanners 

bojet  Station  1  Station  2  Station  3  Station  5 
b  KS-87  ’  KA-56  T-ll  AN/AAS-18 

3-in.  P.L.  3-ln.  F.L.  6-in.  F.L.  IR  mapping 

oblique  vertical  vertical  system 

(forward)  panoramic  frame 

frame  KS-87  KS-87  (2) 

KS-87  3-in.  F.L.  6-  and 

3-  and  vertical  18- in.  F.L. 

6-in.  F.L.  frame  vertical 

vertical  KS-72  (2)  (split) 

frame  3-ln.  F.L.  frame 

KS-87  oblique  KS-87 

6- in.  F.L.  (L  and  R)  18-in.  F.L. 

oblique  frame  vertical 

(forward)  KS-87  (2)  frame 

frame  6-in.  F.L.  KA-91 

oblique  18-in.  F.L. 

(L  and  R)  vertical 

frame  panoramic — 

KS-87  60°  or 

12-  and  93s  scan 

18-in-  F.L. 
oblique 
(L  and  R) 

KA-1 

24-  and 
36-in.  F.L. 
vertical 

jbojet  KS-72  KA-56 

is  3-in.  F.L.  3-ln.  F.L. 

oblique  vertical 

(forward)  panoramic 

frame  KS-72 

KS-72  3-ln.  F.L. 

3-  and  vertical 

6-ln.  F.L.  frame 

vertical  KS-72  (2) 

frame  3-ln.  F.L. 

KS-72  oblique 

6- in.  F.L.  (L  and  ft) 

oblique  frame 

(forward)  KS-72  (2) 

frame  6-ln.  F.L. 

oblique 
(L  and  R) 

KS-72 
12-  and 
18-in.  F.L 
oblique 
(L  or  R) 

KA-1 

24-  and 
36-in.  F.L 
vertical 

iojet  KS-72  KA-56  T-ll  AN/AAS-18  AN/  Aircraft  are  generally 

i  3-in.  F.L.  3-tn.  F.L.  6-ln.  F.L.  IR  mapping  APQ-102  available  for  mission 

oblique  vertical  vertical  system  5LAR  support  to  other  agencies, 

(forward)  panoramic  frame 

frame  KS-72  KA-55 

KS-72  3-in.  F.L.  12-ln.  F.L. 

3-  and  vertical  vertical 

6-ln.  F.L.  frame  friat 

vertical  KS-72  (2)  KS-72  (2) 

frame  3-ln.  F.L.  6-  and 

KS-72  Oblique  18-ln.  F.L. 

6-ln.  F.L.  (L  and  R)  vartlcal 

oblique  frame  (split) 

(forward)  KS-72  (2)  fr« 

frame  6-ln.  F.L.  KS-72 

oblique  18-ln.  F.L. 

(L  and  R)  vertical 

RS-72 
12-  and 
18-ln.  F.L. 
oblique 
(L  or  R) 

KA-1 
24-  and 
36- In.  F.L. 
vertical 


T-ll  AN/AAS-18  AN/  Aircraft  are  generally 

6-ln.  F.L.  IR  mapping  APQ-102  available  for  mission 

vertical  system  SLAR  support  to  other  agencies, 

frame 
KA-55 

12-in.  F.L. 
vertical 
frame 
KS-72  (2) 

6-  and 
18-ln.  F.L. 
vertical 
(split) 
frame 
RS-72 

18-ln.  F.L. 
vertical 


Other  _ Availability  _ 

Station  4  Aircraft  of  the  67th  and 
AN/APQ-  363rd  TRW's  are  generally 

102  available  for  mission  sup- 

side-  port  to  other  governmental 

looking  and/or  military 

airborne  organizations, 

radat 
system 
(SLAR) 


_ Coats _ 

No  firm  cost  data  are  avail¬ 
able  since  coats  are  highly 
variable  and  dependent  upon 
type  of  mission,  time,  size 
of  area,  etc.  However,  In 
most  Instances,  costs  may 
be  limited  to  crew  per  diem 
If  the  mission  can  be  ac¬ 
complished  under  training 
’'tograms. 


Mia slon  requests  should  be 
submitted  as  follows: 


U.  S.  Government  agencies: 
Headquarters,  TAC 
ATTN :  DOOR 


Langley,  AFB,  Va. 


U.  S.  Army  elements: 
Headquarters,  DA 
ATTN:  DAMI-TSS-R 
Washington,  D.  C.  20310 


_ _  Remarks _ _ 

The  363rd  TRW  prefers  to  limit  mission 
support  to  that  part  of  the  CONUS 
located  east  of  the  Mississippi 
River. 


The  67th  TRW  prefers  to  limit  mission 
support  to  that  part  of  the  CONUS 
located  west  of  the  Mississippi 
River. 


U.  S.  Air  Force  elements: 
In  accordance  with 
AFR  95-8 


All  Air  Force  activities.  Federal,  or 
DOD  agencies  may  request  mission 
support.  To  non-Federsl  government 
agencies  (state,  county,  and  local 
governments),  support  is  limited  to 
national  or  civil  emergency 
requirements. 


It  is  reconended  that  all  activities 
review  Air  Force  Regulation  95-8  be¬ 
fore  initiating  requests  for  aerial 
missions. 


Generally,  no  cost  Is  charged  Submit  mission  requests  to: 
to  user,  except  possible  The  Adjutant  General's 

crew  per  diem  during  ex-  Office 

tended  missions.  This  State  Military  Department 

policy  Is  applicable  only  (AFAB) ,  Montgomery,  Ala. 

when  missions  can  be  accom-  36103 
pllshed  as  a  part  of  train¬ 
ing  program. 


Normally,  the  Air  National  Guard  units 
prefer  to  stage  missions  that  are 
within  flying  range  of  their  home 
bases.  This  policy  is  not  inflex¬ 
ible,  however,  and  most  units  will 
consider  conducting  missions  In 
areas  located  at  longer  distances 
from  their  bases. 


Generally,  no  coat  Is  charged  Submit  mission  requests  to: 
to  user,  except  possibly  The  Adjutant  General 

crew  per  diem  during  ex-  Kentucky  Department  of 

tended  missions.  This  Military  Affairs 

policy  is  applicable  only  Boone  National  Guard  Center 

when  missions  can  be  accom-  Frankfort,  Ky.  40601 
pllshed  as  a  part  of  train¬ 
ing  program. 
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Table  17  (Continued) 


Department  of  the  Air  Force  Hlaalssippl  Air  National 
Air  National  Guard  Guard,  186th  TIG 

(Continued)  P.  0.  Box  1825 

Meridian,  Klee.  39301 


McDonnell  Douglas  40,000  ft 
RF-101C 
Voodoo 


_ Aircraft _ 

Speed  Range 

474  knots  1,755  miles 


2  hours  with  Twin  turbojet 
standard  engines 

tanks 


Station  1 
KS-72 

6-in.  F.L. 

oblique 

(forward) 


Station  2 
KA-56 

3-ln.  F.L. 

vertical 

panoramic 


Station  3 
KS-72 

3-ln.  F.L. 

vertical 

(split) 

KS-72 

6-ln.  F.L. 

vertical 

(split) 

KS-72 

18-ln.  F.L. 

vertical 

(split) 


Station  5 
None 


36-ln.  F.L. 
vertical 


Department  of  the  Army 
V.  S.  Army 


Department  of  the  Army 
National  Guard 


13th  Aviation  Battalion  Grumun 

(Combat)  0V-1D 

131st  Military  Intelligence  Mohawk 
Company  (Aerial  Surveil¬ 
lance) 

Ft.  Hood,  Tex.  76544 


Georgia  National  Guard 
151st  Aviation  Battalion 
158th  Military  Intelli¬ 
gence  Coapany 
Winder,  Ga. 


25,000  ft 
(80  percent 
fuel) 


1,000  miles  4.0  hours  Twin  turboprop  KA-60C 

with  exter-  engines  3-in.  F.L. 

nal  tanks,  oblique 

at  20,000  ft  (forward) 

panoramic 


159th  Military  Intelli¬ 
gence  Company 
Dobbins  AFB,  Ca. 


B-model 
240  knots 
maximum 
cruising 
C-model 
258  knots 
maximum 
cruising 


B-model 

1,200  miles 
with  exter¬ 
nal  tanks 
C-model 

1,330  miles 
with  exter¬ 
nal  tanks 


3  to  4  hours  Twin  turboprop 
engines 


KA-60C 

3-ln.  F.L. 

vertical 

panoramic 


KA-30 

1.75-,  3-, 
6-,  and 
12-ln.  F.L. 
oblique 
(L  or  R) 
vertical 

KA-60B 

3-in.  F.L. 
vertical 
panoramic 
KA-76A 


KA-76A  AN/AAS-24 

1 .75-,  3-,  IR 
6-,  and 
12-ln.  F.L. 
oblique  (L  or 
R)  vertical 
(in  flight 
rotatable 
frame 


eras _ 

Note: 

B-model 
carries 
only  KA-30 
Early 
C-swdels 
carry 
KA-30, 
later 
models 


Scanners 

AN/AAS-14 


Department  of  the  Navy 
U .  S .  Navy 


Reconnaissance  Attack 
Wing  1 

Naval  Air  Station 
Key  West,  Fla.  33040 


North  American 
Rockwell 
RA-5C 
Vigilante 


Over  50,000  ft 


Mach  2 

maximum 

cruising 


Twin  turbojet 
engines 


KA-51 
6-ln.  F.L. 
oblique 
(forward) 
frame 


KA-50 

1.75-in. 

F.L. 

vertical 

KA-51 

6-ln.  F.L. 
vertical 

KA-62 

3-ln.  F.L. 
vertical 


Station  4 
(Module  1) 
KA-50  (2) 
KA-51,  or 
KA-62 

6-ln.  F.L. 
oblique 
(L  and  R) 

KA-57 
(KS-68) 
3-in.  F.L. 
vertical 
panoramic 
KA-53  (2) 
6-ln.  F.L. 
oblique 
(L  and  R) 

Station  4 
(Module  2) 
KA-57  (KS-68) 
3-ln.  F.L. 
vertical 
panoramic 
KA-58  (KS-69) 
18-ln.  F.L. 
vertical 
panoramic 
Station  4 
(Module  3) 
KA-50  (2), 
KA-51,  or 
KA-62 
6-ln.  F.L. 
vertical 


Station  7 
AN/aAS-21 


(night) 
KA-53  (2) 
12-ln.  F.L. 
vertical 
(•plit) 


(Continued) 
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Table  17  (Continued) 


. _ Sensors 

Cameras _ 


Station  1 

Station  2 

Station  3 

3-72 

KA-56 

KS-72 

6-ln.  F.L. 

3-ln.  F.L. 

3-ln.  F.L. 

oblique 

vertical 

vertical 

(forward) 

panoramic 

(split) 

frame 

KS-72 

6-in.  F.L. 
vertical 
(split) 
frame 

KS-72 

18-la.  F.L. 

vertical 

(split) 

Station  5 
None 


Also: 

KA-1 
24-  and 
36-ln.  F.L. 
vertical 


KA-60C 

3- In.  F.L. 
oblique 
(forward) 
panoramic 


KA-60C 

3-ln.  F.L. 

vertical 

panoramic 


KA-76A  AN/AAS-24 

1.75-,  3-,  IR 
6- ,  and 
12-in.  F.L. 
oblique  (L  or 
R)  vertical 
(in  flight 
rotatable 
frame 


Irboprop 

r8 


KA-30 

1.75-,  3-, 
6-,  and 
12-ln.  F.L. 
oblique 
(L  or  R) 
vertical 

KA-60B 

3-ln.  F.L. 
vertical 
panoramic 
KA-76A 


Note; 

B -mod el 
carries 
only  KA-30 
Early 

C-models 

carry 

KA-30, 

later 

models 


Scanners 

AN/AAS-14 

IR 


Other  _ Availability _ 

Station  4  Aircraft  are  generally 
None  available  for  mission 

support  to  other  agencies. 


AN/APS-  Aircraft  are  generally 
94D  available  for  mission 

SLAR  support  to  other  govern¬ 

mental  and  military 
organlzat ions . 


Other  Aircraft  are  generally 
AN/  available  for  mission 

APS-94C  support  to  other  govern¬ 

mental  and  military 
organizations. 


other 

76A’s 

Aircraft  are  generally 
available  for  mission 
support  to  other  govern¬ 
mental  and  military 
agencies.  Availeblllty 
of  RAW-1  aircraft  la 
generally  restricted  to 
limited  missions  In  the 
south  and  southeastern 
regions  of  the  U.  S. 
However,  more  extensive 
missions  can  be  supported 
If  s  strong  Justification 
can  be  presented. 

KA-53  (2) 

6-ln.  F.L. 
oblique 
(L  and  R) 

Station  4 
(Module  2) 

KA-57  (KS-68) 

3-ln.  F.L. 
vertical 
panoramic 
KA-58  (KS-69) 

18-in.  F.L. 
vertical 
panoramic 
Station  4 
(Module  3) 

KA-30  (2), 

KA-31 ,  or 
KA-62 
6-lo.  F.L. 
vertical 

(night) 

KA-33  (2) 

12-ln.  F.L. 
vertical 
(spilt) 
frame 


KA-51 

6-in.  F.L. 

oblique 

(forward) 


KA-30 
1. 75-in. 
F.L. 

vertical 

FA- 51 

6-in.  F.L. 
vertical 

KA-62 

3-lo.  F.L. 
vertical 


Station  4 
(Module  1) 
KA-50  (2) 
KA-51,  or 
KA-62 
6-ln.  F.L. 
oblique 
(L  and  R) 

KA-57 
(KS-68) 
3-ln.  F.L. 
vertical 
panoramic 


Station  7 
AJI/AAS-21 
IR 


Station  8 

AN7 

APD-7 

SLAR 


_ Coats _ 

Some  costs  nay  be  incurred 
If  mission  Involves  cross¬ 
country  flights  where 
various  bases  are  used 
for  staging. 


_ Mission  Requests _ 

Submit  mission  requests  :o: 
The  Adjutant  General 
F.  0.  Box  5027 
Found ren  Station 
Jackson,  Miss.  39216 


Remarks 


No  firm  cost  data  is  avail¬ 
able.  Costs  can  generally 
be  held  to  a  minimum  level 
if  mission  support  is  con¬ 
ducted  as  part  of  overall 
training  program. 


Submit  mission  requests  to: 
Commanding  General 
Headquarters,  3rd  Corps 
Ft.  Hood,  Tex.  76544 
ATTN:  G-2  AF/ZF-DS-AD 


No  firm  cost  data  Is  avail¬ 
able.  Costs  can  generally 
be  held  to  a  minimum  level 
if  mission  support  Is  ac¬ 
complished  as  part  of 
training  program. 


Normally,  missions  can  be 
flown  at  no  cost  to  the 
requestor  If  missions  are 
conducted  as  part  of  unit 
training  program. 


Submit  mission  requests  to: 
Office  of  the  Adjutant 
General 

Military  Division 
F.  0.  Box  17965 
Atlanta,  Ga.  30316 


Requests  for  missions  of  a 
limited  nature  located  In 
the  southern  and  south¬ 
eastern  0.  S.  should  be 
forwarded  to: 

Contender,  Reconnaissance 
Attack  Wing  1,  NAS 

Key  West,  Fla.  33040 

Requests  for  missions  of  a 
more  extensive  nature,  e.g. , 
large,  remote  areas,  should 
be  directed  to: 

Commander,  Naval  Air  Force 
U.  S.  Atlantic  Fleet 
Norfolk,  Vs.  23S11 
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Table  17  (Concluded) 


4^^vrrRTT7NMaan 

Sensors 

Departaent 

Organlsat ion 

9vc  Ceiling 

■r*WTTTTm^^MBrrTTTMBR 

Caaeras 

Scanners 

Dapartaant  of  the  Navy 

VFP-206,  VFP-306 

LTV 

40,000  ft 

Mach  2  1,100  ailes 

Single  turbo- 

Station  1 

Station  2  Station  3 

Station  5 

0.  S.  Naval  Baaarve 

Naval  Air  Facility 
Washington ,  0.  C.  20390 

KP-8C 

Crusader 

(photo 

Halt) 

aaxlaua 

cruising 

Jet  engine 

KA-45 

6-ln.  F.L. 
oblique 
and  verti- 

FA -62 

3-in.  F.L. 

vertical 

fraae 

None 

cal  fraae 
KA-51 

FA-53 

12-in.  F.L. 

6-in.  F.L. 
oblique 
(forvard) 
fraae 

vertical 

(split) 

FA-66 

3-in.  F.L. 
vertical 
p  anomic 


4 
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Table  17  (Concluded) 


Sensors 

Cane res 

Scanners 

Other  Availability 

Station  1 

Station  2  Station  3 

Station  5 

Station  4  Aircraft  are  generally 

RA-45 

6-ln.  P.L. 
oblique 
and  verti¬ 
cal  frame 
KA-51 

6-in.  P.L. 

oblique 

(forward) 

KA-62 

3-in.  P.L. 

vertical 

frame 

KA-53 

12-ln.  F.L. 

vertical 

(split) 

KA-66 

3-in.  P.L. 

vertical 

panoramic 

None 

None  available  for  mission 

support  to  other  govern¬ 
mental  and  military 
organise! ions . 

_ Coete _  _ Mission  Request » _  _ Re— rks 

There  ere  generally  no  coeta  Requests  for  missions  should 
Involved  for  missions  of  a  be  forwarded  to: 
limited  scope  in  the  Wash¬ 
ington,  0.  C. ,  area.  More  Chief,  U.  S.  Naval  Reserve 
extensive  missions  In  this  New  Orleans,  La.  70146 
area  — y  require  funding 
of  crew  and  fuel  costs. 

Missions  conducted  over  areas 
that  are  located  long  dis¬ 
tances  from  Washington  will 
normally  cost  from  $310.00 
to  $320.00  per  flying  hour, 
plus  crew  expenses.  Crew 
expenses  — y  be  eliminated 
if  a  suitable  air  base  for 
staging  Is  located  near  the 
area  to  be  flown. 
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Table  18 

Factors  Affecting  Cost  of  Aerial  Photography 


Weather 

Location  of  Area 
Size  of  Area 

Mobilization-Demobilization  Costs 

Logistical  Support 

Fuel,  Oil,  Maintenance, 
Clearances,  Parts,  Film 

Processing,  Permits,  Customs, 
Living  Accommodations 

Personnel 

Aircraft  Crew 
Photo  Technician 
Project  Manager 

Scale  of  Photos 

Costs  increase  as  Scale  increases 


Type  of  Photography 


Cost  of  Imagery  Obtained  From  Photographic 
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Table  20 

Synopsis  of  Available  Aircraft  and  Remote  Sensors  from  Agencies  of  States 
Near  or  In  the  Mobile  District 
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Table  22 


Aerial  Film  Defects  and  Causes 


14 


_ Descript  ion _ 

Halo  effect  surrounding  image  point. 


Double  Image - - - - 

Long 1 tud Inal  streaks  of  image  point- 
parallel  to  flight  lines. 


Image  out  of  focus  (most  likely  to  occur 
at  large  lens  apertures). 


Fog-overall  or  local  veiling  resulting  in 
low  contrast;  whites  are  a  dirty  grey. 


Local  blurring  (part  blurred,  remainder 
sharp'.  Uavy  image. 


Poor  definition  of  image  (poor  definition 
of  lens). 


Coarse  graininess  of  negative  (degree  of 
visibility  of  silver  grains  of  developed 
negative  as  determined  by  the  relative 
size  of  the  grains). 


Longitudinal  parallel  areas  of  unequal 
tone. 


Irregular  areas  of  varying  tone- 


Cause 


Condensation  on  lens-- 


Vibration  of  camera- 


Movement  of  image - - - - - 

Plane  altitude  near  hyperfocal  distance 
of  camera. 

Incorrect  setting  for  type  of  film,  or 
correct  setting  altered  during  camera 
repairs. 

Overage  film,  impure  developer,  forced 
development,  improper  safellght,  dirty 
lens . 

Overexposure,  often  combined  with 
under-development . 

Failure  or  partial  failure  to  vacuum 
(camera) . 

Dirt  on  platen  or  vacuum  back,  or  ob¬ 
jects  preventing  film  from  proper 
contact  with  pressure  plate. 

Incorrect  solar  altitude. 

Terrain  peculiarities. 

Use  of  incorrect  filters. 

Inherent  emulsion  structure.  (Fast  film 
sacrifices  fine  grain  for  speed.) 

Type  of  developer. 

Length  ot  development. 

Uneven  development  of  negative. 

Overloading  film  capacity  of  developing 
unit. 

Uneven  development  of  fixation - 


4>  T> 

S  g 


Negative  partially  immersed  in  developer 
or  fixing  bath. 

Large  or  small  blank  areas  on  negative.  Obstruction  in  front  of  camera - 


Rectangular  grid  pattern  on  negative - 

Light  spots  appear  on  prints  in  shape  of 
water  drops. 

Dark  spots  on  negative - 


Moisture  on  film  in  a  vacuum  type  camera 
back. 

Water  spots  drying  on  negative;  moisture 
condensing  on  undeveloped  film. 


Small  round  white  spots  on  negative  or 
small  round  dark  spots  on  prints. 

Spots  with  diffused  edges,  often  with  tails 

Irregular  clear  spots - 


Fine  parallel  or  streaks  on  film  (fine 
light  parallel  lines  or  streaks  on 
print) . 


Fine  light  lines  or  streaks  on  film  (fine 
dark  lines  or  streaks  on  print). 

Clear  Irregular  areas  on  film  (dark 
irregular  areas  on  prints). 


Fingermarks  on  film  (1)  Light 
(2)  Dark. 


Air  bells  on  film  preventing  developer 
from  acting  on  film. 

Incompletely  dissolved  developer  chemi¬ 
cals  sticking  to  film. 

Scum  from  developer  surface  adhering  to 
film,  preventing  access  of  developer 
to  emulsion. 

Chemicals  of  solutions  touching  film 
before  development. 

Abrasion  of  film  by  sharp  objects  during 
film  rewind  in  camera. 

Abrasion  of  base  side  creates  an 
opaquing  effect. 

Abrasion  of  film  after  development- - 

Careless  rolling  and  unrolling  of  film. 

Cuts,  gashes,  and  tears  in  emulsion 
after  development. 

Insufficient  hardening,  making  emulsion 
soft  and  tacky. 

Rolling  film  too  tightly  on  roll,  caus¬ 
ing  soft  emulsion  to  stick  and  pull 
when  unwound. 

(1)  Fingers  touching  emulsion  before 
development,  or  (2)  developer- 
contaminated  fingers  touching  film 
before  development. 


Prevention 


Fly  low  altitude  runs  before  high 
altitude  runs,  or  descend  from 
high  altitude  at  maximum  of 
1000  ft  per  3  min. 

Cushion  camera  against  plane 
vibration . 

Use  proper  shutter  speed  for  low 
altitude  and  speed  of  plane. 

Maintain  plane  altitude  beyond 
hyperfocal  distance  of  camera. 

Correct  setting.  Repair  and  correct 
camera . 


Use  ample  chemical  solutions  to  cover 
all  of  film. 


Keep  camera  front  cleat  of 
obstructions. 


Adjust  air  squeegee  or  wiper  blade  to 
remove  excess  liquids. 

Store  film  (undeveloped)  In  cool,  drv 
spot  . 

Agitate  film  properlv  during 
development . 

Mix  chemicals  properly  snd  agitate 
film  properly  during  development. 

Properly  agitate  film  during 
development . 


Keep  camera  free  of  dirt  and  grit . 


Handle  film  carefully. 


Handle  film  carefully. 


Avoid  touching  emulsion  side  of  film. 


(Continued) 
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Table  22  (Concluded) 


Description 


Cause 


P 


revention 


Dark  streaks  combined  with  general  fog. 

Branching  or  fan-shaped  dark  mark¬ 
on  film. 

Network  of  lines,  grainy  leatherlike 
appearance. 


Stretched  and  warped  emulsion  and  backing. 


Torn  negatives- 


Frllling  (separation  of  emulsion  from  base 
around  edges) . 


Blisters  (appearing  as  small  craterlike 
depressions  in  the  emulsion). 


Creeping  of  emulsion- 


Fungus  (usually  appears  in  the  gelatin 
backing) . 


Camera  leak  or  improper  safellght. 

(If  edges  clear — camera  defect.) 

Static  electric  discharges  on  dry  film 
caused  by  dry  friction  during  or  after 
very  dry,  cold  weather. 

Reticulated  emulsion,  caused  by  overage 
film,  processing  film  without  suffi¬ 
cient  hardener,  subjecting  film  to 
extreme  changes  in  temperature  while 
processing,  or  processing  or  drying 
film  in  excessively  warm  temperatures. 

Subjecting  film  to  too  much  heat. 


Handle  film  gently  In  cold,  dry 
weather . 

If  caused  by  Improper  temperature 
during  processing,  maintain  recom¬ 
mended  temperatures  while 
processing. 


Careless  handling  of  film. 

Subjecting  film  to  tension  while  titling. 

Old  and  brittle  film. 

Deep  scratches  in  film  base. 

Jerking  or  forcing  film  over  obstruc¬ 
tions  and  bent  spool. 

Crimping  of  film. 

Processing  solutions  excessively  warm,  or 
if  wash  water  is  warm  and  film  is  not 
properly  hardened. 

Carbon  dioxide  gas  liberated  by  chemical 
reactions  of  solution  when  temperature 
is  above  normal . 


High  temperature  and  insufficient  ventila¬ 
tion  during  drying. 

Improper  storage  under  warm,  humid 
conditions. 


* 


Table  23 


Landsat  Scenes 

i  Used 

to  Produce  Overlays  Depicting 

Water 

Bodies  10  Acres 

i  and 

Greater 

Scene 

No. 

Landsat 

Identification 

No. 

Date  of 
Satellite 
Overpass 

Coordinates  of 
Center  of  Scanned  Area 
Latitude  Longitude 

1 

2749-15345 

9 

Feb 

77 

34°35'N 

88°25'W 

2 

2748-15291 

8 

Feb 

77 

34°36'N 

86°57’W 

3 

2747-15232 

7 

Feb 

77 

34°36'N 

85°33'W 

4 

2746-15174 

6 

Feb 

77 

34°33'N 

84°08'W 

5 

2749-15351 

9 

Feb 

77 

33°09'N 

88°50 ' W 

6 

2730-15301 

21 

Jan 

77 

33°12'N 

87°21’W 

7 

2747-15235 

7 

Feb 

77 

33°10'N 

85°59'W 

8 

2746-15181 

6 

Feb 

77 

33°07’N 

84°34'W 

9 

2749-15354 

9 

Feb 

77 

31°44’N 

89°15'W 

10 

2730-15304 

21 

Jan 

77 

31°46’N 

87°46'W 

11 

2747-15241 

7 

Feb 

78 

31°44'N 

86°24'W 

12 

2746-15183 

6 

Feb 

77 

31°41'N 

84°59'W 

13 

2749-15360 

9 

Feb 

77 

30°18'N 

89°40'W 

14 

2730-15310 

21 

Jan 

77 

30°20'N 

88°11' W 

15 

2765-15240 

25 

Feb 

77 

30°15'N 

86°52'W 

16 

2746-15190 

6 

Feb 

77 

30°15'N 

85°24'W 

Note:  Scene  numbers  correspond  to  those  indicated  in  Figure  42 


* 


Table  24 

Total  Surface  Areas  of  Lakes  and  Streams  in  the  States 
of  the  Mobile  District 


State 

Area  of 

Lakes,  acres* 

Area  of 
Streams,  acres 

Alabama 

229,447 

219,988 

Mississippi 

75,392 

53,431 

Louisiana 

640 

3,044 

Georgia 

127,579 

8,585 

*  The  total  surface  area  is  given  for  all  lakes  10  acres  and  greater. 


APPENDIX  A:  DESCRIPTION  OF  OPTRONICS  FILM  READER/WRITER 


1.  Photographic  transparencies  depicting  the  interpreted  terrain 
conditions  are  produced  using  an  incremental  film  reader/writer  (Figure 
Al) .  The  film  reader /writer  is  an  electromechanical  photograph-scanning 


Figure  Al.  Film  reader/writer 


and  film-writing  system  designed  to  produce  images  up  to  8  by  10  in. 
in  size.  The  instrument  can  operate  in  either  of  two  modes — an  input 
or  scanning  mode,  or  an  output  or  writing  mode.  The  writing  mode  is 
used  to  convert  CCT  values  to  images  in  photographic  form.  For  this 
mode  of  operation,  the  instrument  is  equipped  with  a  rotating  drum  and 
an  optical  system  consisting  of  a  light-emitting  diode  (LED),  a 
selectable  aperture,  and  a  lens  system  that  focuses  a  spot  of  light 
from  the  LED  onto  the  perimeter  of  the  drum.  The  drum  is  housed  in  a 
light-tight  enclosure,  which  is  demountable  and  is  removed  to  a  photo¬ 
graphic  darkroom  for  film  loading  and  unloading.  A  piece  of  film  is 
clamped  to  the  outside  of  the  drum  for  exposure. 

2.  The  film  can  be  exposed  using  12. 5-,  25. 0-,  or  50.0-pm  spots  of 
light  from  the  LED.  The  raster  interval  and  spot  size,  which  are 


Al 


selectable,  control  the  size  of  the  negatives  that  will  be  produced. 

As  the  drum  rotates,  the  carriage  supporting  the  optical  system  is 
stepped  one  step  per  drum  revolution  in  the  axial  direction  at  the 
selected  raster  interval  until  the  total  area  of  the  film  or  the  area 
of  interest  has  been  exposed.  The  use  of  high-speed  film  permits  very 
short  exposure  times  and  results  in  a  recording  rate  of  up  to  60,000 
exposures  (or  pixels)  per  second. 

3.  The  intensity  of  light  from  the  LED  is  modulated  incrementally 
in  proportion  to  the  values  recorded  on  the  magnetic  tape.  Thus,  as 
the  drum  of  the  film  reader/writer  rotates,  a  spot  is  exposed  on  the 
film  for  each  pixel  value  in  a  scan  line  (row).  When  an  interrecord 
gap  code  occurs,  the  LED  is  extinguished  until  the  drum  revolution  is 
completed  and  the  carriage  for  the  optical  system  has  moved  forward 
one  increment.  Exposure  of  the  next  row  of  spots  then  begins.  This 
process  is  repeated  until  the  end-of-file  code  occurs  on  the  magnetic 
tape. 

4.  The  film  reader /writer  is  controlled  by  a  minicomputer  so  that 
real-time  manipulation  of  the  CCT  values  can  be  used  to  produce  a  number 
of  photographic  effects.  However,  for  this  capability  to  be  used 
successfully,  very  careful  control  over  the  photographic  process  and 
knowledge  of  the  relation  between  the  digital  input  from  the  magnetic 
tape  and  the  photographic  output  of  the  film  writer  are  required. 
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APPENDIX  B:  INSTRUCTIONS  FOR  READING  MAP  COORDINATES 


Background 

1.  Locations  can  be  identified  on  topographic  maps  prepared  by  the 
U.  S.  Geological  Survey  using  the  following  standard  coordinate  systems: 

Universal  Transverse  Mercator  (UTM) 
b^.  Geographic  (latitude  and  longitude) 
c_.  Township  -  Range  -  Section  (TRS) 

The  UTM  coordinate  system  is  used  extensively  for  point  location  by  the 
military  and  other  Governmental  agencies.  The  reasons  it  has  gained 
such  wide  acceptance  are  due  to  the  ease  with  which  it  can  be  used  and 
the  precision  inherent  in  its  design.  Based  completely  on  the  metric 
system,  the  UTM  system  requires  no  approximation  methods  to  locate  a 
given  point  on  a  1:25,000  scale  map  to  within  10  m  in  either  of  the  two 
coordinate  directions  of  the  map. 

2.  Geographic  coordinates  are  historically  a  navigational  set  of 
coordinates.  They  are  used  for  point  location  where  reckoning  over 
great  distances  is  required  (e.g.,  sea,  air,  and  orbital  space  travel). 
The  system  employs  a  uniformly  consistent  network  of  intersecting 
orthogonal  curved  lines  that  conform  naturally  to  the  solid  spherical 
shape  of  the  earth.  However,  the  precision  with  which  a  given  point  on 
the  surface  of  the  earth  can  be  determined  depends  on  its  location.  For 
example,  at  Mobile,  Alabama,  a  point  can  be  located  to  within  +27  m  in 
the  East-West  direction  and  +31  m  in  the  North-South  direction  (i.e., 
assuming  a  +1  sec  of  arc  precision) . 

3.  The  TRS  system  is  not  a  point-locating  system  but  rather  an 
area-locating  system.  Its  greatest  utility  is  found  in  documenting  the 
locations  of  parcels  of  land  in  titles  and  deeds.  The  TRS  system  is 
convenient  for  local  location  of  areas,  but  over  great  distances  that 
cross  many  TRS  systems,  it  fails  both  as  a  convenient  system  and  as  a 
universally  applicable  system. 
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Purpose  and  Scope 


4.  The  purpose  of  this  appendix  is  to  provide  detailed  instruc¬ 
tions  on  reading  map  coordinates  (based  on  Reference  35*)  for  locating 
sites  requiring  administrative  action  by  the  Regulatory  Functions  Branch 
of  the  Mobile  District. 

5.  The  scope  includes  instructions  for  determining  site 
coordinates  from  the  three  types  of  coordinate  systems  described  in 
paragraph  1.  Further,  a  supplemental  discussion  on  map  scales  and  con¬ 
version  of  UTM  to  geographic  coordinates  and  geographic  to  UTM  coor¬ 
dinates  using  a  WES-developed  computer  program  is  included. 

Reading  Map  Coordinates 

6.  A  description  for  reading  coordinates  and  extracting  their 
values  in  each  of  the  three  systems  listed  under  scope  is  discussed  in 
greater  detail  below.  First,  however,  a  brief  introduction  to  a  common 
attribute  of  all  map  coordinate  systems,  topographic  map  scale,  is 
essential. 

Topographic  map  scale 

7.  The  scale  of  any  map  represents  a  ratio  of  "actual"  map 
distance  to  ground  distance  for  a  common  set  of  units.  That  is 

scale  =  map  distance 

ground  distance 

where  the  units  of  map  and  ground  distances  are  the  same.  As  an  exam¬ 
ple,  assume  that  the  measured  distance  between  two  points  on  a  map  is 
actually  1  in.  and  that  this  distance  corresponds  to  1  mile  on  the 
ground. 

Then 

1  inch 

scale  * 


*  Reference  numbers  refer  to  similarly  numbered  items  in  the  list  of 
references  following  the  main  text  on  page  115. 
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=  1  in. 

63,360  in. 

which  is  expressed  as  1  in.  to  63,360  in.,  or  more  simply  1:63,360. 

Since  this  method  of  expressing  map  scale  is  unitless  (i.e.,  does  not 
depend  on  inches,  feet,  miles,  metres,  etc.),  it  can  be  written  in  terms 
of  various  units  and  still  be  equally  applicable.  Hence,  instead  of 
1  in.  to  63,360  in.,  one  could  just  as  well  have  expressed  the  scale 
as  1  cm  to  63,360  cm  or  1  ft  to  63,360  ft. 

8.  One  aspect  of  the  scale  of  maps  that  can  become  easily  con¬ 
fusing  is  the  perceived  size  of  a  given  area  on  a  map  as  the  scale  of 
the  map  changes.  The  size  of  the  area  on  a  map  varies  directly  with  the 
square  of  the  change  in  map  scale.  This  simply  says,  for  example,  that 
an  area  of  1  sq  in.  mapped  at  a  scale  of  1:24,000  will  shrink  to 
0.25  sq  in.  when  mapped  at  a  scale  of  1:48,000  and  will  increase  to 
4  sq  in.  when  mapped  at  a  scale  of  1:12,000.  Figure  B1  graphically 
illustrates  this  relationship. 


1:24000  1 : 48000  I:  12000 


Figure  Bl.  Area  shown  on  a  map  increases  as  scale 
increases  and  decreases  as  scale  decreases 

Universal  Transverse 
Mercator  Coordinates 

9.  The  UTM  system,  while  appearing  unwieldy  at  first,  offers  a 

very  functional  system  of  coordinates.  Two  facts  about  this  system  must 

be  borne  in  mind  if  a  clear  understanding  is  to  be  achieved: 

si.  The  world  surface  is  divided  into  6-deg  units  (zones)  of 
which  there  are  60  total.  These  zones  run  from  latitude 
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80°S  to  latitude  84°N.  Each  zone  has  a  unique  number 
(Figure  B2)  assigned  and  the  numbering  starts  at  longitude 
180°  (the  international  date  line). 

b.  Each  zone  is  divided  horizontally  by  the  equator  and 
vertically  by  a  central  meridian. 


Figure  B2.  Arrangement  of  UTM  zones  on  the  earth 
The  above  two  facts  produce  a  series  of  surface  wedges  for  the  earth, 
and  each  wedge  has  two  numbering  systems.  The  equator  acts  as  the 
dividing  line  for  each  wedge;  thus,  the  north  and  south  halves  have 
separate  but  similar  numbering  sequences. 

10.  In  a  fashion  similar  to  zone,  the  grid  is  divided  in  the  N-S 
direction  by  a  series  of  lines  that  are  spaced  at  8-deg  latitude  inter¬ 
vals  (Figure  B3).  Counting  vertically,  the  8-deg  units  are  started  in 


Figure  B3.  Arrangement  of  UTM  rows  on  the  earth 
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the  south  at  80°  latitude  and  in  the  north  at  the  equator  or  0°  latitude. 
Since  it  is  obvious  that  there  will  be  corresponding  8-deg  sections  in 
the  north  and  south  halves  of  each  zone,  the  earth  has  been  labelled 
with  alphabetic  characters  from  C  through  X  (with  I  and  0  omit¬ 
ted)  for  8-deg  rows  (Figure  B4).  A  particular  area  on  the  earth  would  be 


Figure  B4.  Example  of  zone  7  row  T  grid 


designated  as  shown  by  the  7T  grid  example  in  Figure  B4.  Further  sub¬ 
divisions  of  the  7T  grid  and  other  grids  can  be  made  depending  on  the 
scale  of  the  map.  For  example,  grids  at  map  scales  of  1:24,000  and 
1:62,500  are  subdivided  into  grid  squares  of  1000  m  on  a  side.  Given 
such  a  map,  it  is  very  easy  to  determine  the  location  of  a  particular 
site  within  any  given  1000-m  grid  square. 

11.  To  facilitate  the  procedure  for  determining  the  UTM  coor¬ 
dinates  of  a  given  point  of  interest,  a  template  for  UTM  coordinates  of 
an  appropriate  scale  (Figure  B5)  can  be  used.  A  procedure  for  using 
this  template  is  as  follows: 
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Figure  B5.  UTM  grid  coordinate  template 

a_.  Choose  the  appropriate  map  scale  on  the  UTM  template  to 
match  that  of  the  map. 

]j.  Rotate  the  template  until  the  appropriate  scale  is  in 
the  lower  right-hand  corner  of  the  template. 

c.  Place  the  appropriate  template  scale  over  the  UTM  grid 
square  of  interest  (if  the  squares  are  not  present,  they 
must  be  drawn  onto  the  map). 

<1.  Position  the  zero  point  of  the  template  over  the  southeast 
corner  point  of  the  grid  square. 

£.  Align  the  axis  of  the  template  parallel  with  the  sides  of 
the  grid  square. 

f_ .  Slide  the  template  to  the  west  keeping  the  easting  line 

of  the  template  parallel  and  touching  the  south  side  of 
the  UTM  grid  square. 

£.  Continue  moving  the  template  to  the  west  until  the 

northing  line  of  the  template  intersects  the  point  of 
interest.  The  template  should  now  be  positioned  as 
shown  in  Figure  B6. 
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Figure  B6.  Position  of  template  for  determining 
UTM  grid  coordinates 

h.  Determine  the  easting  coordinate  of  the  point  of  interest. 

(1)  Read  the  template  at  the  intersection  of  the  west 
side  of  the  grid  square  and  the  easting  line  of  the 
template.  In  Figure  B6,  this  number  is  700. 

(2)  Determine  the  easting  coordinate  of  the  west  side  of 
the  UTM  grid  square.  In  Figure  B6,  this  number  is 
544000. 

(3)  Add  the  two  numbers  just  determined  (parts  (1)  and 
(2))  to  obtain  the  easting  coordinate  of  the  point 

of  interest.  In  Figure  B6,  the  easting  coordinate  of 
the  point  of  interest  is  700  +  544000  =  544700. 

ji.  Determine  the  northing  coordinate  of  the  point  of  interest. 

(1)  Read  the  template  at  the  intersection  of  the  point  of 
interest  and  the  northing  line  of  template.  In 
Figure  B6,  this  number  is  410. 

(2)  Determine  the  northing  coordinate  of  the  south  side 
of  the  UTM  grid  square.  In  Figure  B6,  this  number  is 
3832000. 

(3)  Add  these  two  numbers  to  obtain  the  northing  coor¬ 
dinate  of  the  point  of  interest.  In  Figure  B6,  the 
northing  coordinate  of  the  point  of  interest  is  410  + 
3832000  =*  3832410. 
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14.  Once  the  easting  and  northing  coordinates  have  been  deter¬ 
mined,  they  are  normally  expressed  together  as  an  ordered  pair  of 
numbers.  For  example,  the  UTM  coordinates  of  the  point  of  interest  in 
Figure  B6,  assuming  zone  16  and  Row  R,  are  expressed  as  16R,  544700  E, 
3832410  N.  This  can  be  somewhat  simplified  by  writing  554700, 

3832410  if  it  is  understood  that  the  coordinates  are  in  the  northern 
hemisphere  and  in  zone  16 . 

Geographic  coordinates 

15.  In  the  geographic  coordinate  system,  the  surface  of  the  earth 
is  divided  into  units  of  degrees  in  both  the  north-south  and  east-west 
directions.  Passing  from  north  to  south  are  360  lines  (meridians)  that 
intersect  the  equator  at  every  1-deg  increment.  The  meridians 

allow  for  reporting  over  east  or  west  position  (longitude)  with  respect 
to  the  Prime  Meridian  (0°)  at  Greenwich,  England.  Passing  in  the  east- 
west  direction  are  89  lines  (parallels)  in  the  northern  hemisphere 
(likewise  in  the  southern  hemisphere)  that  are  parallel  to  the  equator 
and  intersect  the  meridian  at  90-deg  angles.  Beginning  at  the  equator, 
and  moving  northward  (or  southward)  the  parallels  intersect  the  meri¬ 
dians  at  every  1-deg  increment.  The  parallels  allow  for  reporting  over 
north  or  south  position  (latitude)  with  respect  to  the  equator. 

16.  To  simplify  the  procedure  for  determining  the  geographic 
coordinates  of  a  given  map  feature  or  point  of  interest,  a  template  for 
geographic  coordinates  of  an  appropriate  scale*  can  be  used  (Figure  B7) . 
A  procedure  for  using  this  template  is  as  follows: 

a.  Choose  the  appropriate  map  scale  on  the  geographic 
coordinate  template  to  match  that  of  the  map. 


*  A  perfectly  general  Geographic  Coordinate  template  cannot  be  con¬ 
structed  that  can  be  applied  anywhere  on  the  surface  of  the  earth.  The 
reason  for  this  is  that  the  meridian  lines  close  as  they  approach  the 
poles  and  a  template  that  remains  fixed  along  its  latitudinal  axis 
cannot  accommodate  this  closure.  As  a  consequence,  the  template  pro¬ 
vided  the  Mobile  District  with  this  appendix  was  constructed  especially 
for  use  between  latitudes  of  30°N  and  35°N.  A  very  close  fit  (<+l  sec) 
occurs  between  32°N  and  33°N  and  an  overall  precision  of  +5  sec 
between  30°N  and  35°N  can  be  expected. 
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Figure  B7.  Geographic  grid  coordinate  template 
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b. 


Rotate  the  template  until  the  appropriate  scale  is  in 
the  lower  left-hand  corner  of  the  template. 

c.  Place  the  appropriate  template  scale  over  the  geographic 
"grid  square”  of  interest*  (if  the  squares  are  not 
present,  they  must  be  drawn  onto  the  map). 

d.  Position  the  zero  point  of  the  template  over  the  south¬ 
west  corner  point  of  the  grid  square. 

£.  Align  the  axis  of  the  template  parallel  with  the  sides 
of  the  grid  square. 

f_.  Slide  the  template  to  the  right,  keeping  the  latitudinal 
line  of  the  template  parallel  and  touching  the  south 
line  of  the  grid  square. 

£.  Continue  moving  the  template  to  the  right  until  the 

longitudinal  line  of  the  template  intersects  the  point 
of  interest.  The  template  should  now  be  positioned  as 
shown  in  Figure  B8. 


Figure  B8.  Position  of  template  for  determining 
geographic  coordinates 


«n»  .  4 ii  t  hev  approach  the  poles,  a  grid  square, 

.•  <  However,  for  naps  at  scales  of 

.  t  .  ,  1 1  » t  r  1 1  t  ,  t  he  concept  of  a  gr  id 

-<  »pp  1 1  >  at  Ion*  . 


t 


h.  Determine  the  latitude  of  the  point  of  interest. 

(1)  Read  the  template  at  the  intersection  of  the  longi¬ 
tudinal  line  of  the  t(  .aplate  and  the  point  of  interest. 
In  Figure  B8  this  number  is  about  1  min  and  30  sec  or 
1'  30". 

(2)  Determine  the  latitude  of  the  south  line  of  the  grid 
square.  In  Figure  B8,  this  number  is  32° 15'. 

(3)  Add  the  two  numbers  (parts  (1)  and  (2))  to  obtain  the 
latitude  of  the  point  of  interest.  In  Figure  B8,  the 
sum  is  32°16 ’ 30" . 

i^.  Determine  the  longitude  of  the  point  of  interest. 

(1)  Read  the  template  at  the  intersection  of  the  right 
side  of  the  grid  square  and  the  latitudinal  line  of 
the  template.  In  Figure  B8,  this  number  is  01  min 
and  50  sec  or  1'50". 

(2)  Determine  the  longitude  of  the  east  side  of  the  grid 
square.  In  Figure  B8,  this  number  is  90°45'. 

(3)  Add  the  two  numbers  (parts  (1)  and  (2))  to  obtain  the 
longitude  of  the  point  of  interest.  In  Figure  B8, 
the  sum  is  90°46'50". 

17.  Once  the  latitude  and  longitude  have  been  determined,  they  are 
normally  expressed  together  as  an  ordered  pair  or  numbers.  The  lati¬ 
tudinal  coordinate  precedes  the  longitudinal  coordinate.  In  the  pre¬ 
ceding  example,  geographic  coordinates  of  the  point  of  interest  (Figure 
B8)  are  expressed  as  32°16'30"  North,  90°46'50"  West  or  more  simply 
32°16 ' 30"  N,  90°46'50"  W. 

Township  -  Range  - 
Section  coordinates 

18.  Throughout  most  of  the  U.  S.,  two  series  of  known  lines  have 
been  established  by  precise  surveying  methods.  The  lines  passing  N-S 
are  called  principal  meridians;  those  passing  E-W  are  called  base  lines. 
The  intersection  of  a  principal  meridian  with  a  base  line  yields  a  zero 
point  or  origin  from  which  a  series  of  squares  (6  miles  on  a  side)  are 
established.  To  the  north  or  south  of  an  origin,  a  square  is  identified 
by  a  township  number  (T,  N  or  S) .  To  the  east  or  west  of  an  origin  a 
square  is  given  a  range  number  (R,  E  or  W)  as  in  Figure  B9. 

19.  A  known  square  (with  T  and  R  values  identified)  is  then 
further  divided  into  1-square  mile  units  called  sections,  in  a  6  by 

6  array,  with  each  section  bearing  a  number  as  shown  in  Figure  B10. 
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20.  As  an  example  for  reporting  the  position  of  an  area  of 
interest  in  the  TRS  system,  assume  the  given  area  to  be  the  20-acre 
parcel  of  land  shown  in  Figure  Bll.  Also  assume  that  the  section  is 


(SEC  1) 


(SEC  7) 


Figure  Bll.  A  section  subdivided  into  many  units 
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section  12  of  township  2  North,  range  3  East  (Figure  B9).  For  this  par¬ 
cel  of  land,  the  reported  position  in  the  TRS  system  would  be  expressed 
as  T2N,  R3E,  S12  (N  1/2  SW  1/4  SW  1/4  20A) . 

Coordinate  conversion 

21.  In  response  to  the  need  of  the  District  to  rapidly  transform 
UTM  to  geographic  coordinates  and  geographic  to  UTM  coordinates,  a 
computer  program  called  CONVERT  was  developed.  The  program  logic  was 
based  on  information  from  References  36,  37,  and  38.  CONVERT  was 
written  expressly  for  UTM  Zone  16  since  the  District  lies  wholly  within 
this  zone. 

22.  The  program  (listed  in  Table  Bl)  begins  by  asking  the  user  to 
select  one  of  two  types  of  transformations  -  either  UTM  to  geographic  or 
geographic  to  UTM.  After  the  selection  is  made,  the  program  responds 
with  a  series  of  explanatory  statements  about  the  operation  of  the 
program.  Then  a  sample  input  and  its  corresponding  output  are  given  as 
an  example  of  the  type  of  transformation  requested.  The  program  then 
asks  for  the  values  of  the  coordinates  to  be  transformed.  It  transforms 
them  and  asks  again  for  another  set  of  coordinates.  This  pattern 
repeats  until  the  user  responds  properly  to  either  terminate  the  program 
or  select  the  other  mode  of  transformation. 
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Table  B1 


Computer  Listing  of  the  Program  CONVERT 


10  INTEGER  CHOI CE.UTMG ,GS0U .CHECK , YES , NO 
20  DOJBLS  PRECISION  LONG0 
20  COMMON  LONG 2 

40  LATA  UTMG/4HUTMG/.G30U/4HGE0U/ 

50  DATA  YES/3HYES/, N0/1H  / 

60  LCNG2=87.D0 
?0C 

80  1  F0RMAT(A4) 

S0  PRINT , “***************  *********'t‘*****  ******************  ****i>***#>»**  " 

100  PRINT,"  " 

110  PRINT,"  PROGRAM  CONVERT" 

120  PRINT,"  " 

130  PRINT,"  CONVERT  PROVIDES  COORDINATE  CONVERSION  BETWEEN  THE" 

140  PRINT,"  UTM  AND  GEOGRAPHIC  COORDINATE  SYSTEMS.  CONVERSIONS" 

150  PRINT,"  ARE  VALID  FOR  COORDINATES  LYING  WITHIN  UTM  ZONE  16." 

160  PRINT,"  THE  USER  WILL  FIRST  BE  ASKED  TO  MAKE  A  CHOICE  BETWEEN" 

170  PRINT,"  CONVERTING  FROM  UTM  TO  GEOGRAPHIC  COORDINATES  ( UTMGEC ) " 
ie0  PRINT,"  OR  FROM  GEOGRAPHIC  TO  UTM  COORDINATES  (GEOUTM ) .  FROM” 

190  PRINT,"  THAT  POINT  ON,  THE  USER  SIMPLY  RESPONDS  TO  THE  QUESTIONS” 
200  PRINT,"  AS  THEY  ARE  ASKED  BY  THE  COMPUTER." 

210  PRINT,"  " 

220  PRINT  ,  "****< t*********************#*********:/***********************" 
230  10  PRINT,"  " 

240  PRINT, "WHAT  IS  YOUR  CHOICE  OF  CONVERSION?  UTMGEO  OR  GEOUTM?" 

250  PRINT, "RESPOND  3Y  ENTERING  EITHER  UTMGEO  OR  GEOUTM  AFTER  THE" 

260  PRINT. "SC}UAL  SIGN  APPEARS  AND  THEN  HIT  THE  RETJRN  KEY." 

270  PRINT,"  ' 

2e0  20  READ  1, CHOICE 
2S0  CHECK=0 

200  IF( CHOICS.EQ.UTMG)  CALL  UTMGEO ( CHECK  ) 

310  IF(CHOICS.EQ.GSOJ)  CALL  GEOUT^( CHEC < ) 

220  I F ( CHECK .NE. 0)  GO  TO  30 
320  PRINT,"  " 

240  PRINT, "YOU  HAVE  TYPED  IN  AN  INCORRECT  CKCICE.  PLEASE" 

250  PRINT, "TRY  AGAIN.  TOUR  CHOICES  ARE  ONLY  UTMGEO  OR  GEOUTM." 

360  PRINT,"  ” 

370  GO  TO  20 

3e0  30  PRINT, "DO  YOU  WANT  TO  CHOOSE  THE  OTHER  TYPE  OF  CONVERSION  NOW?" 
290  PRINT, "IF  YOU  DO,  PLEASE  TYPE  YES  AFTER  THE  ECUAL  SIGN  APPEARS" 

400  PRINT, "AND  HIT  RETURN.  IF  YOU  DO  NOT,  SIMPLY  HIT  THE  RETURN  KEY." 

410  PRINT,"  " 

420  READ  1, CHOICE 

420  IF ( CHOICE. EQ  .YES)  GO  TO  10 
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Table  B1  (Continued) 


440  PRINT,”  " 

450  PRINT, "PROGRAM  TERMINATED  NORMALLY" 

460  PRINT, “GOOD  BYE" 

470  STOP 
460  EM' 

490  SU3R0JT IN  3  UTMGEO(  CHECK ) 

500  INTEGER  CHECK 

510  DOUBLE  PRECISION  LAT, LONG0, LONG. NORTH, EAST, MIN, DEG, SEC , DPR 
520  COMMON  LONG0 
532  1  FORMAI(V) 

540  3  FORMAT ( 2X .27H30  20'  00”  85  05'  00”) 

550  CHECK=1 
560  FRINT,"  ” 

570  PRINT, "YOU  HAVE  CHOSEN  TO  CONVERT  UTM  COOR-" 

5S0  PRINT, "DINATES  TO  GEOGRAPHIC  COORDINATES." 

590  PRINT,”  ” 

600  P°INT, "AFTER  THE  FIRST  EQUAL  SIGN  APPEARS,  ENTER  YOUR  EASTING" 

610  PRINT, "VALUE  AND  HIT  RETURN.  AFTER  THE  SECOND  EQUAL  SIGN  APPEARS," 
620  PRINT, "ENTER  YOUR  NORTHING  VALUE  AND  HIT  RETURN.  THE  EQUIVALENT" 
630  PRINT, "GEOGRAPHIC  COORDINATES  WILL  THEN  BE  CALCULATED  AND  PRINTED" 
640  PRINT, "OUT.  AN  EXAMPLE  INPUT  AND  THE  CORRESPONDING  OUTPUT  IS  AS” 
650  PRINT, "FOLLOWS:" 

660  PRINT,"  " 

670  PRINT, "=588118" 

680  PRINT, "=3355697" 

6S0  PRINT,"  " 

720  PRINT,"  LATITUDE  LONGITUDE” 

710  PRINT  3 
720  PRINT,"  " 

730  PRINT, "THIS  PROCEDURE  WILL  REPEAT  UNTIL  YOJ  RESPOND  WITH  A  COMMA” 
740  PRINT, “FOR  THE  EASTING  VALUE  AND  FIT  RETURN.  GOOD  LUCK." 

750  PRINT,"  " 

760  PRINT," - 

770  PRINT,”  " 

780  2  FORMAT( IX, 2(13,”  " , 1 X , 1 2 , " , IX, 12 , lH” ,3X  ) ) 

7S0  DPR =57. 29 577951 D0 

800  10  READ  1 , EAST 

910  IF(SAST.LS.0.0D0)  GO  TO  100 

92e  IF(HA3T.GE. 863621. D0)  GO  TO  20 

630  GO  TO  30 

840  20  PRINT," 

950  PRINT,"  *****  WARNING  ***<■*” 

860  PRINT,"  " 

670  PRINT,”THI3  CHOICE  OF  EASTING  EXCEEDS  THE  EASTERN-” 

6e0  PRINT, "MOST  BOUNDARY  OF  TEE  MOBILE  DISTRICT.  IT  WILL" 

890  PRINT, "BE  ACCEPTED  AS  A  VALID  ENTRY,  HOWEVER,  AND” 

900  PRINT, "COMPUTATION  WILL  CONTINUE.” 

910  FRINT,"  " 

S20  30  CONTINUE 
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Table  B1  (Continued) 


93*  IF(EAST.LE. 136380. D0)  GO  TO  40 
940  GO  TO  50 
950  40  PRINT,"  " 

960  PRINT,"  *****  WARNING  ****•” 

970  PRINT," 

9e0  PRINT, "THIS  CHOICE  OF  EASTING  EXCEEDS  THE  WESTERN-” 

990  PRINT, "MOST  BOUNDARY  OF  THE  MOBILE  DISTRICT.  IT  WILL" 

ieee  print, "be  accepted  as  a  valid  entry,  however,  and” 

1010  PRINT, "COMPUTATION  WILL  CONTINUE." 

1020  PRINT,"  ’’ 

1030  50  CONTINUE 
ie40  READ  1,  NORTH 

1050  IF(NORTH.GE. 3920893. D0)  GO  TO  60 
1060  GO  TO  70 
1070  60  PRINT,"  " 

1080  PRINT,"  *****  WARNING  **•**” 

ie90  PRINT,"  " 

1100  PRINT, "THIS  CHOICE  OF  NORTHING  EXCEEDS  THE  NORTHERN-" 
1110  PRINT. "MOST  BOUNDARY  OF  THE  MOBILE  DISTRICT.  IT  WILL" 
1120  PRINT, "BE  ACCEPTED  AS  A  VALID  ENTRY.  HOWEVER.  AND" 
1130  PRINT. "COMPUTATION  WILL  CONTINUE." 

1140  PRINT,"  " 

1150  70  CONTINUE 

1160  IF( NORTH. L3. 3269071. D0)  GO  TO  30 
1170  GO  TO  90 
1180  80  PRINT,"  " 

1190  PRINT,"  *****  WARNING  *****” 

1200  PRINT,"  " 

1210  PRINT, "THIS  CHOICE  OF  NORTHING  EXCEEDS  THE  SOUTHERN-” 
1220  PRINT, "MOST  BOUNDARY  OF  THE  MOBILE  DISTRICT.  IT  WILL” 
1230  PRINT, "BE  ACCEPTED  AS  A  VALID  ENTRY,  30WEVER ,  AND" 
1240  PRINT, "COMPUTATION  WILL  CONTINUE." 

1250  PRINT."  " 

1260  9e  CONTINUE 

1270  CALL  UTMDEG ( EAST .NORTH ,LAT, LONG ) 

1230  LONGl*LONG 
1290  LAT-LAT*DPR 
130e  NDEG1=LAT 

1310  NMIN1*(LA T-NDEG1 )*60.D0 

1320  NSECl-( (LAT-NDEG1 )*S0.D0-NMIN1 )*60 .D0+0.500ei 

1330  I F( N5EC1 .EQ .60 )  NMINl-NMINl+1 

1340  I ?( NSEC1 .EQ .60)  NSEC1-0 

1350  IF( NMIN1 . EQ .60 )  NDEG1=NDEG1+1 

1360  IF( NMI N1 . EQ .60 )  NMIN1=0 

1370  NMIN1-100+NMIN1 

1380  N3EC1-100+NSEC1 

1390  LONG-LONG0+LONG1/3600.D0 

1400  IFUAST.GE. 500000. D0)  LONG=LONG0-LONG  1/3600. D0 
1410  NDEG2=L0NG 
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1420  NMI N2=( L0NG-NDEG2 ) *60.00 

1430  N5EC2=( (LONG-NDEG2)*60 . D0-NMIN2 )*60 .D0+0 .50001 

1440  I  F( N3EC2 . EQ .60 )  NMIN2=NMIN2+1 

1450  IF(  NSEC2  .  EQ  .60 )  NSEC2=0 

1460  IF( NMt  N2 .EQ  .60)  NDEG2=NDEG2+1 

1470  1F( NMIN2 . EQ .60 )  NMIN2=0 

1480  NMIN2=100+NMIN2 

1490  N5EC2=100+NSEC2 

1500  PRINT,"  ” 

1510  PAIN1,"  LATITUDE  LONGITUDE” 

1520  PRINT  2, ND3G1 , NMI N1 ,NS3C1 ,ND2G2 , NMI N2 ,N5SC2 
1530  PRINT,” 

1540  GO  TO  10 
1550  100  PRINT,”  ” 

1560  PRINT,” - 

1570  PRINT,”  “ 

1580  RETURN 
15S0  END 

1600  SUBROUTINE  'JTMDEG  (EAST,  NORTH,  LAT,  LONG) 

1610  IMPLICIT  DOUBLE (A-Z ) 

1620  INTEGER  I  SR 
1630  COMMON  LONG0 

1640  COMMON /ABCDS/ A ,B,C ,D,S,NORTHX 
1650  S I N ( X ) =D5 IN ( X ) 

ieee  cos(x)=dcos(x) 

1670  SQR  T( X ) =J3QRT (X ) 

1680  AB3 ( X ) =DA3S ( X ) 

1690  1  FORMAT  ( if ) 

1700  SA*6278206 .4D0 
1710  33*6256563. 8D0 
1720  iC0=Z.9996D0 
1730  NORTHX*NORTH 
1740C 

1750  S2*l ,D0-( S3/SA )**2 
1760  E?2*( 3A/S  8) **2—1 . D0 
1770  N*(3A-SB)/(SA+SB) 

1780  N2*N**2 
1790  N3*N**3 
ie00  N4*N**4 
iei0  N5*N¥*5 
ie20C 

1930  EA 5TP= 500000. D0-EAST 

1640  I F( 500000 .D0 .LE. EAST)  EASTP=EAST-500000 .D0 
1850  Q*0.000001D0*SASTP 

ie60  Q2*Q**2 

ie70C 

ie80  A*SA*( 1 .D0-N+( 5.D0/4 . D0 ) *{N2-N3)+ (91 . D0/54. DP )* (N4-N5 )  ) 
ie9Z  B=1.5D0*SA*(N-N2+(7.D0/8.D0)*(.N3-N4M55.D0/64.D0)*N5) 
1S00  C«(15.D0/16.D0)*SA*(N2-N3+0.75D0*(N4-N5)) 
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1910  D=(35.D0/48.D0)*SA*(N3-N4+(11.D0/16.D0)*N5) 

1920  E=(315.D0/51.D0)*SA*(N4-N5) 

1930C 

1S40  PHIEST=NOR7H/(A*i0) 

1S50  CALL  INT3RP(PHI,PHIEST,FUNC,1.3S-12,100,IER) 

1S60C 

1S70  SINFHI=3IN(PKI ) 

1S30  C0SFHI=C0S( PHI ) 

1990  TANFdI=SINPHI/COSPHI 

2000  0NE3EC=( 1 .00/3600 .30)  *0 .017453292530 

2010  SINONE=SIN(ONSSEC  ) 

2020C 

2030  K=1.D0-E2*(5INPHI**2) 

2040  RKO=3A*(l.D0-S2)/(i*SQRT( 0) 

2e50  NU=SA/SQRT(X) 

2060  F=NU*K0*1 .D-06 
2070C 

2080  VII=(1. 30/(2. D0*(F**2)*SriON3) )*TANPHI* 

20906,  ( l.D0+£P2*(CO3PHI**2) ) 

2100C 

2110  VI 1 1*  ( 1  .D0/(24  .D0*  ( F**4 )*5IN0NE)  )*TANPH1* 

21206,  (5.D0+3.D0*(TANPHI**2)+6.D0*EP2*(CO3PEI**2)- 

21306.  6.D0*(2P2#SINPHI**2)-3.D0*(FP2**2)*(COSPHI**4)- 

21406,  9.D0*( 3P2**2)*(C0SPHI**2)*(SINPHI**2)  ) 

2150C 

2160  36=  ( 1 .1)0/  (720 .D3*(F**6)*5IN0NE)  )*( 0**6 )*TANPHI* 

21706,  (61. 00+90. D0*(TANPHI**2) +45. D0*(?ANPHI**4)+ 

21306.  107.D0*EP2*(COSPHI**2)-162.D0*EP2*(SINPHI**2)- 

21906.  45 . D0*£P2*( rANPHI**2)*(3INP3I**2 ) ) 

2200C 

2210  IX=*l.O6/(NU*3INONE*COSPHI*iS:0> 

2220C 

2230  X*( 1.D0/ (6. D0*( F**3)*SIN0NE*C0SPHI ) )*(l .90+2.30* 

22406,  ( TAN?HI**2)+2P2*(C0SPHI**2) ) 

2250c 

2260  E5= ( 1 .D0/( 120 . D0* (F**5)*SIN0N£*C0SPH I ) )*(0**5 )* 

22706.  ( 5 . 00+28 . D0* ( T ANPH I **2 ) +24 . D0* ( TANPH I **4 ) +6 . 00* 

22806,  2?2*(COS?:-U**2)+3.D0*EP2*(3INPKI**2) ) 

2290C 

2300  DEL?HI=( (Q2*(VII-VIII*Q2)+D6)/3600.D0)*0. 017453292500 
2310  LAT=PHI-OEL?EI 
2320  LONG*=Q*(  I  X-X*Q2) +E5 
2330C 

2340  RETURN 
235e  END 

2360  SUBROUTINE  INTERP( X.XST , ?,E?S , I  END , IER ) 

2370C 

2380  DOUBLE  PRECISION  X.F.DBAF.XST ,TOL, TOLP.OX ,A 
2390C 
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2400C  PREPARE  ITERATION 
2410C 

2420  IER=0 
2430  X=X3T 
2440  T0L=X 

2450  CALL  FCT(T0LfF,D2RF) 

2460  TOLF=100.0*£PS 

2470C 

2430C 

2490C  START  ITERATION  LOOP 

2500C 

2510  DO  6  1=1 t IEND 
2520  I F( F) 1 ,7 , 1 
2530C 

2540C  EQUATION  IS  NOT  SATISFIED  BY  X 

2550C 

2560  1  IF(D£RF)2 ,8,2 
2570C 

2580C  ITERATION  IS  POSSIBLE 

2590C 

2600  2  DX=F/DERF 
2610  X=X-DX 
2620  TOL=X 

2630  CALL  FCT(TOL.F.DERF) 

2640C 

2650C  TEST  ON  SATISFACTORY  ACCURACY 

2660C 

2670  TOL=EPS 
2680  A=DAB3 ( X  ) 

2690  If(A-l.D0)4,4,3 

2700  3  TOL=TOL*A 

2710  4  IF(DAB3(DI)-T0L)5,5,6 

2720  5  IF(DA3S(F)-T0LF)7,7,6 

2730  6  CONTINUE 

2740C 

27E0C  END  OF  ITERATION  LOOP 

2760C 

2770C 

2780C  NO  CONVERGENCE  AFTER  IEND  ITERATION  STEPS.  ERROR  RETURN. 

2790C 

2e00  ISR=1 
2813  7  RETURN 
2e20C 

2e30C  ERROR  RETURN  IN  CASE  OF  ZERO  DIVISOR 

2840C 

2850  8  IER=2 

leee  return 

2e70  END 

2880  SUBROUTINE  FCT(X,F,DERF) 
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2890  IMPLICIT  DOUBLE(A-Z) 

2900  COMMON /ABC  DE/A , B , C , D , E , NORTH 
2910  SIN(X)=DSIN(X) 

2920  COS{X)=DCOS(X) 

2930  K0=0. 999600 

2940  F=(A*X-B*3IN(2.D0*X)+C*SIN(4.D0*X)- 
2950&  D*SI N ( 6 . D0*X )  +E*S I N ( 8 . D0*X ) ) *K0-NORTH 
2960C 

2970  DSRF=(  A-2.O0,^‘B*COS(2.D0*X)+4.30,»C,!‘CO5(4.D^,»X)- 
2980&  6.D0*D*COS(6.D0*X)+8.D0*E*COS(8.D0*X) )*K0 

2990C 

3000  RETURN 
3010  END 

3020  SUBROUTINE  GSOUTM ( CHECK ) 

3030  INTEGER  CHECK, IEAST.INORTH 

3040  DOUELE  PRECISION  L AT, LONG 0, LONG .NORTH .EAST ,MIN ,DEG ,SEC ,K3 
3050  COMMON  LONG0 
3060  1  FCRMAT(V) 

3070  2  F OR MAT (IX, 17, 6X, 18) 

3080  CHECK=1 
3090  PRINT,"  " 

3100  PRINT, "TOU  HAVE  CHOSEN  TO  CONVERT  GEOGRAPHIC" 

3110  PRINT, "COORDINATES  TO  UTM  COORDINATES." 

3120  PRINT,"  " 

3130  PRINT, "AFTER  THE  FIRST  EQUAL  SIGN  APPEARS,  ENTER  TOUR  VALUE  FOR" 

.140  PRINT, "LATITUDE  ( DEG , MI N , SEC )  AND  HIT  RETURN.  AFTER  THE  SECOND  EQUAL" 
3150  PRINT, "SIGN  APPEARS,  ENTER  TOUR  VALUE  FOR  LONGITUDE  (DEG ,MIN ,SEC ) " 
3160  PRINT, "AND  HIT  RETURN.  THE  EQUIVALENT  UTM  COORDINATES  WILL  THEN  BE" 
3170  PR  I  NT, "CALCULATED  AND  PRINTED  OUT.  AN  EXAMPLE  INPUT  AND  THE  CORRE-" 
3180  PRINT, "SPONDING  OUTPUT  IS  AS  FOLLOWS:” 

3190  PRINT,"  " 

3200  PRINT, "=30,20, 00" 

3210  PRINT, "=86,05, 00" 

3220  PRINT,"  " 

3230  PRINT,’ "EASTING  NORTHING" 

3240  PRINT,"  p 381 18  3355897" 

3250  PRINT," 

3260  PRINT, "THIS  PROCEDURE  WILL  RFPSAT  UNTIL  YOU  RESPOND  WITH  TWO  COMMAS” 
3270  PRINT, "FOR  THE  LATITUDE  VALUE  AND  HIT  RETURN.  GOOD  LJCK." 

3280  PRINT,’’  " 

3300  PRINT/’  " 

3310  PRINT,"  " 

3320  10  READ  1, DEG, MIN, SEC 

3330  LAT=DEG+MIN/60 .D0+S3C/3600 .D0 
3340  IF(LAT.LE.0.0D0)  GO  TO  100 
3350  IP( LAT.LE.29.5D0)  GO  TO  20 
3360  GO  TO  30 
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3370  20  PRINT,"  “ 

3380  PRINT,"  _  *****  WARNING  #****" 

3330  PRINT  *’ 

3400  PRINT ’"THIS  CHOICE  OF  LATITUDE  EXCEEDS  THE  SOUTHERN-" 
3410  FRINT/'MOST  BOUNDARY  OF  THE  MOBILE  DISTRICT.  IT  WILL" 
3420  PRINT, "BE  ACCEPTED  AS  A  VALID  ENTRY,  HOWEVER,  AND” 
3430  PRINT, "COMPUTATION  WILL  CONTINUE." 

3440  PRINT," 

3450  30  CONTINUE 

3460  IF(LAT.GE.35.375D0)  GO  TO  40 
3470  GO  TO  53 
3480  40  PRINT,"  ” 

3490  PRINT,"  *****  WARNING  *****" 

3500  PRINT,"  " 

3510  PRINT, "THIS  CHOICE  OF  LATITUDE  EXCEEDS  THE  NORTHERN-" 
3520  PRINT, "MOST  BOUNDARY  OF  THE  MOBILE  DISTRICT.  IT  WILL” 
3520  PRINT, “BE  ACCEPTED  AS.  A  VALID  ENTRY,  HOWEVER,  AND" 
3540  PRINT, "COMPUTATION  WILL  CONTINUE." 

3550  PRINT,"  " 

3560  50  CONTINUE 

3570  READ  1 , DEG, MIN, SEC 

3580  LONG=DEG+MIN/60 .D0+SEC/3600 .D2 

3590  If (LONG.LE.83.25D0)  GO  TO  60 

3600  GO  TO  70 

3610  60  PRINT,"  ” 

3620  PRINT,”  *****  WARNING  **#**” 

3630  PRINT,"  " 

3640  PRINT, "THIS  CHOICE  OF  LONGITUDE  EXCEEDS  THE  EASTERN-" 
3650  PRINT, “MOST  BOUNDARY  OF  THE  MOBILE  DISTRICT.  IT  WILL" 
3660  PRINT, "BE  ACCEPTED  AS  A  VALID  ENTRY,  HOWEVER,  AND" 
3670  PRINT , "COMPUTATION  WILL  CONTINUE." 

3680  PRINT,"  ” 

3690  70  CONTINUE 

3730  IF( LONG.GE.90.75D0 )  GO  TO  30 
3710  GO  TO  90 
3720  30  PRINT,"  " 

3730  PRINT,”  *****  WARNING  *•***" 

3740  PRINT,"  " 

3750  PRINT, "THIS  CHOICE  OF  LONGITUDE  EXCEEDS  THE  WESTERN-” 
3760  PRINT, "MOST  BOUNDARY  OF  THE  MOBILE  DISTRICT.  IT  WILL" 
3770  PRINT, "BE  ACCEPTED  AS  A  VALID  ENTRY,  HOWEVER,  AND" 
3730  PRINT  .''COMPUTATION  WILL  CONTINUE.” 

3790  PRINT,”  ” 

3ee0  90  CONTINUE 
3810  LONGl=LONG 

3e20  CALL  DEGUTM ( LAT , LONG .NORTH , EAST ) 

3830  PRINT  ”  " 

3840  IF (  LONG 0  .L£  .LONG1 )  EAST— EAST 
3350  EA S T= 503000 .U0+ EAST 
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3862  PRINT, "EASTING  NORTHING" 

3e?2  IiAST=3A3T+l .D0 
3880  INORTH=NO9TK+1.D0 
3890  PRINT  2 , 1 EAST, I  NORTH 
3900  PRINT,"  " 

3910  GG  TO  10 
3920  100  PRINT," 

3S30  PRINT,” - 

3940  PRINT,"  " 

3950  RETURN 
3960  ENT 

3970  SUBROUTINE  D2GUTM ( LAT , LONG , NORTH, EAST ) 

3980  IMPLICIT  DOUBLE ( A-Z ) 

3990  COMMON  LONG0 
1000  SI N  (  X ) =D3 1 N ( X ) 

4010  COS (X )=DCOS ( X ) 

4020  SQRT(X  )=DSQRT(X) 

4030  AB3 ( X ) =DA3S ( X  ) 

4040  1  RORMATU) 

4050  SA=6378206.4D0 
4060  SB=6356583.8D3 
1070  K0=0 . 9996D0 

4080  DSLTA=ABS(LOrJG0-LJNG)*3600.D0 
4090  P=0.0001D0)i‘DE'I.rA 
4100  LA  T=0 • 0174532925D0*LAT 
4110  LONG=0.0174532925D0*LONG 
4120C 

4130  S I N PHI =s I N ( LAT ) 

4140  COSPHI =C03 ( LAT ) 

4150  TANPHI=SINPHI/C03PHI 

4160  ONESEC=(1.D0/3600.D0) *0.017453292500 

4170  5INCNS=10000.D0*3IN(ONESEC) 

4190C 

4190  E2=l . D0~( 3B/SA )**2 
4200  E?2=(3A/SB)**2-1 .30 
4210C 

4220  N=( 3A-SB )/( SA+53) 

4230C 

4240  X= 1 . D0-E2*( SI NPHI**2 ) 

4250  RH0=SA*( 1 . DZ-32 )/( X*SQST( X ) ) 

4260  N  J=SA/SQR  T( X ) 

4270C 

4280  N2=N**2 
4290  N3=N**3 
4300  N4=N**4 
4310  N5=N**5 

4320  A=3A*( l.D0_N+( 5.02/4 ,D0)*(N2-N3)+(81 .00/64.00 )*(N4-N5) ). 
4330  B=1 . 5D3*3A*( N-N2+(7 .D0/8 . D0 )*( N3-N4 )+( 55 . D0/64. D0 )*N5 ) 
4340  C= ( 15. D0/16 . D0 ) *SA*{ N2-N3+0 ,75D0*( N4-N5 ) ) 
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4350  D= ( 3b . D0/43 . 02 ) *SA*( M3-N4+ ( 11 . D0/16 .D3 )*N5 ) 

4360  j)=(315.D0/51  .J0)*3A*(N4-N5) 

4370C 

43P0  3=A*LA1’-B*5IN(2.  J2*LAT)+C*SIN(4.0?*I.Ar)- 
43904  C*SI T ( 6 .  D0*LAT  )  +E*SI T ( 3. 0?*LAT ) 

4400C 

4410  I=S*K0 

4420  n=0.5j0*TU*sn?fii*cosPHi*Y0*(.ii*  ct«:**2) 

4430  1 1 1  =  (  l.D0/24.D0)*(3ITON3**4)*Ny*SIN?HI*(COSPHI**3)* 
44406.  (  5 .  D0-(  TIAT?HI**2  )  +9  .D?*£?2*  (  COS  PH  1**2  )  + 

44506  4 . 02* ( E?2**2 ) * ( COS PH I **4) )*K2 

4460  A6= ( 1 . 00/720 .  00 ) * ( P**6 ) * ( 31  TOM ?**6 ) *NU* 3 1 M»KI* 

44704  (C0S?KI**5)*(ei . 10-58. 30*(?AMPHI**2)+(TAMPHI**4)+ 

44804  270.D2*£F2*(GO3P/I**2)-332  .  >0*GP2*(  SISPHI**2)  )*K0 

4490C 

4500  I  V =NU*COS?H  1*51 TONE*K0 

4510  V  =  (  l.D0/e.OC)*(3HON3**3)*TU*(COS?HI**3)* 

45204  ( 1 . O0-( TATPH 1**2  )+EP2*( COSPHI**2 )  )*KZ 

4  530  35= ( 1 . D0/120 . D0 )* (P**5)*( 3I4  0N 3**5 )*TU* 

45406  (  C03PHI **5 )*{5.02— 13.D0*(?A,'iPr;I**2)  + 

45504  (  TANPhI**4 )  +14 .  t)0*E?2*(COSP8I**2  )  - 

45606  53.D0*EP2*(SI'iPHI**2)  )*K0 

4570C 

4590  iA3r=i;*P+V*(?**3)+B5 

4590  NORTH=I+II*( ?**2 ) +1 1 1*( P**4)+A6 

4600CPR I  NT  1, EAST, NORTH 

4610  RETURN 

4620  ENJ 
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APPENDIX  C:  DEVELOPMENT  OF  THE  FILM-FILTER  MATRICES 


1.  The  study  to  determine  the  most  frequently  occurring  activi¬ 
ties  discussed  under  the  objective  and  scope  of  this  report  revealed 
that  approximately  70  percent  of  the  work  load  of  the  Mobile  District 
during  a  normal  year  consisted  of  activities  usually  occurring  along  the 
coastal  regions  of  the  District.  In  pursuit  of  a  typical  region  of  the 
coast  from  which  spectral  data  could  be  obtained,  the  WES  determined 
that  the  area  along  the  coast  shown  in  Figure  2  of  the  main  text  con¬ 
tained  a  distribution  of  activities  similar  to  the  normal  work  load  of 
the  District.  Thus,  this  area  was  determined  to  be  ideal  for  obtaining 
remotely  sensed  data  for  this  study.  A  flight  line  along  which  the 

MMS  could  be  flown  was  drawn  between  the  extremes  of  this  region  as 
shown  in  Figure  2.  The  NASA  JSC,  located  in  Houston,  Texas,  was  asked 
to  fly  this  line  and  acquire  simultaneously  both  MMS  data  and  color 
infrared  photography  at  altitudes  of  12,000,  7,000,  4,000,  and 
2,000  ft. 

2.  The  MMS  data  obtained  served  two  purposes.  One  purpose  was  to 
investigate  the  feasibility  and  practicality  of  using  this  type  of  data 
for  detecting  and  monitoring  regulated  activities  on  a  routine  basis. 

The  other  purpose  was  to  acquire  spectral  data  of  the  regulated  activi¬ 
ties  for  use  in  the  PSSM  (see  Part  III)  in  developing  the  film-filter 
matrices.  The  discussion  of  the  first  of  these  purposes  is  presented 
in  Part  II  of  this  report.  The  second  purpose  is  developed  in  this 
appendix. 

3.  The  film-filter  matrices  are  arrays  of  numbers  that  indicate 
the  suitability  of  a  particular  film  and  filter  combination  to  detect  a 
given  feature  against  a  given  background.  The  numbers  are  the  optical 
density  contrast  values  for  a  given  film-filter  combination  and  feature- 
background  combination.  A  contrast  value  can  be  thought  of  simply  as  an 
index  number  that  indicates  the  detectability  of  a  given  feature  against 
a  given  background.  The  greater  the  index  number,  the  more  suitable  a 
given  film-filter  combination  becomes  for  detecting  a  given  feature- 
background  combination.  For  the  human  eye,  a  threshold  value  of  0.2  has 
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been  determined  as  the  smallest  detectable  contrast  value.  That  is, 
below  an  index  number  of  0.2,  a  feature  is  not  distinguishable  from  its 
background  and  above  the  value  of  0.2  the  feature  becomes  more  and  more 
distinguishable  with  increasing  index  values. 

4.  As  discussed  in  Part  IV,  the  PSSM  requires  as  input  the 
reflectance  signature  of  both  a  feature  and  its  background.  The 
source  of  data  from  which  the  reflectance  signatures  were  derived 

was  the  magnetic  MMS  tapes  recorded  by  JSC  during  the  flight.  Over  100 
computer-compatible  tapes  were  required  to  record  all  the  scanner  data. 
However,  since  the  smallest  possible  resolution  element  was  desired, 
only  the  2,000-ft  scanner  data  were  used  for  extraction  of  signatures. 

5.  The  procedure  for  extracting  signatures  from  the  data  tapes 
involved  the  use  of  four  computer  programs  developed  by  the  WES  for  this 
purpose.  The  diagram  shown  in  Figure  Cl  depicts  the  flow  of  information 
from  a  data  tape  to  a  final  image. 

6.  The  process  begins  with  the  program  C0PY11,  which  simply 
copies  the  original  NASA  data  onto  another  reel  of  magnetic  tape.  This 
step  was  necessary  since  it  was  found  that  numerous  parity  errors  were 
erroneously  detected  when  the  NASA  tapes  were  read  directly  by  the 
following  program  READll.  No  actual  errors  existed  on  the  original  data 
tapes  as  far  as  the  authors  could  determine.  For  some  unknown  reason, 
the  tapes  were  intermittently  incompatible  with  the  tape  drives  at  the 
WES.  This  problem  was  solved  by  simply  copying  the  NASA  data  tapes  onto 
new  reels  of  tape.  The  Honeywell  tape  drives  could  then  read  the  copied 
tapes  correctly. 

7.  The  next  step  in  the  processing  sequence  was  to  separate  the 
ancillary  data  from  the  image  data  and  write  a  reformatted  data  tape. 
READll  performed  this  function.  The  ancillary  data  were  printed  out  on 
the  high-speed  printer  while  the  image  data  were  being  written  on  tape. 
The  output  tape  from  READll  contained  all  eleven  bands  of  the  MMS. 

8.  To  separate  out  a  single  band  of  image  data  for  printing 
images,  the  program  0NE0F11  was  executed.  The  output  tape  from  this 
step  could  then  be  processed  by  the  Optronics  film  writer  to  produce  an 
image.  An  example  image  resulting  from  this  process  is  shown  in 
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Figure  C2.  Note  that  no  image  corrections  have  been  performed  on  the 
image  to  remove  distortions. 

9.  Once  an  image  had  been  produced,  it  was  possible  to  determine 
the  coordinates  of  various  features  and  backgrounds  from  which  a  re¬ 
flectance  signature  could  be  extracted.  By  specifying  the  spatial 
coordinates  of  a  feature  or  background,  another  program,  TICKMARK,  could 
be  run  to  actually  extract  the  data.  The  diagram  in  Figure  Cl  shows  the 
position  of  TICKMARK  within  the  flow  diagram.  TICKMARK  can  be  given  up 
to  20  sets  of  location  coordinates  at  any  one  time.  It  then  can  produce 
an  output  on  the  high-speed  printer  of  the  spectral  values  at  and 
surrounding  the  selected  locations.  In  Table  Cl  is  shown  a  sample 
output  from  TICKMARK  for  a  9  by  9  array  around  the  pixel  number  409  on 
scan  line  790.  Each  of  the  eleven  bands  has  an  extracted  9  by  9  array 
printed  out.  In  addition,  a  summary  for  these  eleven  channels 
(Table  C2)  is  printed  out  showing  the  average  of  the  entire  array  and 
its  standard  deviation  for  each  band. 

10.  TICKMARK  also  generates  a  new  image  data  tape  containing 
tickmarks  (+  signs)  at  each  of  the  specified  coordinate  locations.  In 
this  way,  one  can  be  certain  that  the  output  spectral  data  have  come 
from  the  correct  location.  Examples  of  the  TICKMARKS  are  shown  in 
Figure  C2. 

11.  The  rationale  for  selecting  data  sites  from  which  reflectance 
signatures  would  be  derived  was  based  primarily  on  the  idea  that  only 
certain  activities  and  terrain  types  were  of  potential  interest  to  the 
Regulatory  Functions  Branch  of  the  Mobile  District.  Signatures  from  a 
total  of  310  data  sites  were  extracted  from  within  the  imagery  and 
grouped  into  9  categories.  The  categories  were  water,  sand,  clay, 
grass,  marsh,  prairie,  forest,  and  structures.  Inspection  of  the 
reflectance  signatures  contained  in  the  water,  forest,  and  structures 
categories  revealed  a  wide  variety  of  values.  This  indicated  a  mixture 
of  features  or  backgrounds  in  each  of  these  three  categories.  Since  a 
reflectance  signature  attributable  to  a  single  feature  was  desired,  it 
was  necessary  to  subdivide  the  three  categories  further. 

12.  The  water,  forest,  and  structure  categories  were  each 
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Figure  C2.  Image  produced  on  the  Optronics  film  writer  from  the  output  of  the  program  0NE0F11. 
Tickmarks  (+  signs)  were  placed  in  the  data  arrays  before  printing 

by  the  program  TICKMARK 
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subjected  to  a  clustering  procedure  developed  by  the  WES.  *  The  pro¬ 
cedure  looks  at  each  of  the  signatures  of  a  given  category  and  subdi¬ 
vides  them  according  to  spectral  similarities.  Those  signatures  that 
are  the  closest  spectrally  are  grouped  into  small  clusters  or  subcate¬ 
gories.  The  results  of  this  subgrouping  were  to  further  divide  water 
into  3  classes,  forest  into  2  classes,  and  structures  into  4  classes. 
This  gave  a  total  of  14  classes  from  which  feature  and  background  signa¬ 
tures  could  be  drawn.  Each  of  the  14  classes  are  defined  as  follows: 


Spectral 

Class 

Water  1 

Water  2 

Water  3 

Sand 

Clay 

Grass 

Marsh 


Prairie 

Forest  1 

Forest  2 

Wooden 

structures 


Water  less  than  0.5  yd  deep  covering  white  sandy  ocean 
floor 


Water  greater  than  0.5  yd  and  less  than  1.0  yd  covering 
white  sandy  ocean  floor 

Water  greater  than  1.0  yd  deep 

White  silica  beach  sand 


Red  clay  used  frequently  as  road  surfacing  material  on 
sandy  dirt  roads 

Bermuda  or  St.  Augustine  grasses  usually  appearing  as 
domestic  lawns  or  on  golf  greens 

Dominant  plant  forms  are  salt-grass  ( Distiahlis  spioata ) , 
cord-grass  ( Spartina  aynosuroides) ,  bunch  switch 
grass  ( Spartina  bakeri ) ,  or  black-rush  ( Juncus 
roemerianus ) 

Dominated  by  the  wire-grass  ( Aristida  striata)  and 
other  species  of  Aristida  with  the  saw-palmetto 
C Serenoa  repens),  and  many  other  low  shrubs 

Mixed  forest  where  dominant  trees  are  loblolly  pines 
( Pinus  taeda) ,  shortleaf  pine  ( Pinus  eohinata) , 
ironwood  ( Cliftonia  monoplylla) ,  and  a  number  of 
kinds  of  oak  trees 


Mixed  forest  same  as  Forest  1,  except  trees  are  dead 
or  dying 

Piers,  docks,  boathouses,  etc.,  principally  constructed 
of  wood 


(Continued) 


Reference  numbers  refer  to  similarly  numbered  items  in  the  list  of 
references  following  che  main  text  on  page  115. 
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Description 


Spectral 

Class 

Concrete 

structures 

Metal 

structures 

Asphalt 

structures 


Bulkheads,  boat  ramps,  revetments,  etc. 
constructed  of  concrete 


principally 


Boathouses,  hoists,  marinas,  etc.,  principally  constructed 
of  sheet  metal 

Highways,  parking  lots,  revetments,  etc.,  principally 
constructed  of  asphalt 


13.  Since  the  PSSM  requires  reflectance  data  in  percent  reflec¬ 
tance  and  not  radiance  values  as  are  contained  on  the  MMS  magnetic  tapes, 
it  was  necessary  to  determine  percent  reflectance  for  each  of  the 
14  classes.  Conceptually,  the  most  straightforward  approach  for 
determining  the  percent  reflectance  is  to  perform  ground  measurements  at 
the  time  of  overflight  of  the  incident  solar  light  intensity,  1(A)  , 
and  the  reflected  light  intensity,  R(A)  ,  associated  with  each  class. 

A  simple  ratio  of  these  two  numbers  multiplied  by  100  percent  gives 
the  percent  reflectance,  p(A)  ,  (i.e.,  p(A)  =  (R(A)/I(A>)  100  percent). 
Ground  measurements  of  this  type  are,  however,  very  difficult  to  obtain. 
Aside  from  the  fact  that  simultaneous  measurements  of  all  the  classes 
at  flight  time  is  a  monumental  task,  it  is  hard  to  find  sample  sites 
of  each  class  that  faithfully  preserve  the  same  reflectance  charac¬ 
teristics  at  ground  level  as  those  measured  from  the  integrated  view  of 
an  airborne  platform.  The  one  exception  to  this  in  the  present  study, 
however,  was  the  homogeneous  white  beach  sand  that  occurred  frequently 
along  the  flight  path.  Measurements  of  this  material  could  reliably 
and  consistently  be  made  at  ground  level  with  acceptable  accuracy.  The 
procedure  by  which  the  percent  reflectance  of  the  sand  was  measured 
employed  the  use  of  an  ISCO  Model  SR  Spectroradiometer  and  a  Kodak 
90  percent  Lambertian  reflectance  "gray"  card.  This  type  of  reflecting 
surface  reflects  90  percent  of  the  Incident  light  that  strikes  it.  To 
determine  percent  reflectance  of  the  sand  required  first  a  measurement 
of  the  light  reflected  by  the  sand  and  also  the  light  reflected  by  the 
gray  card.  Both  the  sand  and  gray  card  were  in  a  horizontal  position 
when  measured.  The  ratio  of  the  reflected  light  from  sand  to  that  of 
the  gray  card  times  90  percent  gives  the  percent  reflectance  of  the 
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beach  sand. 


The  results  of  these  measurements  are  as  follows: 


A  ,  mp  Gray  Card* 


400 

1.50 

450 

10.65 

500 

13.35 

550 

14.55 

600 

20.25 

650 

19.95 

700 

17.40 

750 

15.60 

800 

10.30 

850 

9.10 

900 

7.00 

950 

4.60 

1000 

6.10 

1050 

6.40 

1100 

5.50 

Percent 


Sand* 

Reflectance 

0.60 

36 

5.10 

43 

7.05 

48 

8.40 

52 

12.60 

56 

12.75 

58 

11.40 

59 

10.50 

61 

6.85 

60 

6.15 

61 

5.00 

64 

3.50 

68 

4.40 

65 

4.60 

65 

3.95 

65 

*  Units  are  pw  cm-2  mp-*  (microwatts  per  square 
centimeter  per  millimicron) . 


14.  Due  to  the  Inherent  difficulties  mentioned  above  in  making 
ground  measurements  of  reflectance  values,  a  normalization  method  was 
used  to  calculate  reflectance  values  for  the  13  other  spectral  classes. 
This  method  utilized  the  radiance  values  recorded  by  the  MMS.  These 
values  can  be  represented  by  the  equation: 

Rf(A)  =  c(A)I(A)pf (A) 

where 

R^(A)  =  radiance  value  of  the  feature  f  at  the  MMS  in  CCT  units 

c(A)  =  atmospheric  attenuation  factor  in  percent 

1(A)  «  Incident  solar  light  intensity  in  CCT  units 

p^(A)  *  reflectance  value  of  the  feature  f  in  percent 

This  relationship  is  true,  of  course,  for  the  beach  sand  so  that 

R  «  clp  for  sand  too.  Note  that  the  explicit  dependence  on  wave- 
s  s 

length  has  been  dropped  for  simplicity's  sake.  A  ratio  can  now  be  formed 

between  R,  and  R  such  that: 
f  s 
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Rf 

Pf=  R-  Ps 
s 


Since  the  values  for  R,  and  R  are  contained  on  the  MMS  data  tapes 

f  s 

and  the  values  of  pg  are  known  from  ground  measurements,  this  equation 
is  a  general  expression  of  the  percent  reflectance  of  the  other 
13  classes.  This  equation  was  used  to  calculate  the  percent  reflectance 
of  the  other  classes  for  the  first  10  bands  of  the  MMS.  The  results 
for  all  classes  are  presented  in  Table  C3.  The  eleventh  band  (i.e.» 
the  thermal  band)  was  not  included  as  part  of  the  reflectance  signatures 
of  the  features  and  backgrounds  since  the  PSSM  was  used  to  evaluate  only 
film-filter  combinations  sensitive  to  the  visible  and  near  infrared  wave¬ 
lengths  of  light. 

15.  In  addition  to  the  spectral  reflectance  values  for  features 
and  background,  the  PSSM  requires  as  input  the  solar  zenith  angle, 
flight  altitude,  and  atmospheric  haze  condition.  All  these  parameters 
can  be  adjusted  to  suit  the  conditions  of  a  particular  mission.  How¬ 
ever,  in  order  to  reduce  the  number  of  possible  combinations  of  param¬ 
eters,  a  single  nominal  (nominal  for  the  Mobile  District)  value  was 
selected  for  each.  Since  most  photography  is  flown  during  optimum 
atmospheric  conditions,  a  condition  of  no  haze  (i.e.  clear)  was  chosen 
for  the  atmospheric  parameter.  The  solar  zenith  angle  was  set  equal  to 
30  deg,  and  the  flight  altitude  to  10,000  ft. 

16.  To  present  the  contrast  index  values  for  all  likely  combina¬ 
tions  of  features  and  backgrounds,  a  matrix  was  generated  for  each  film 
and  filter  combination  used  in  the  PSSM.  Each  row  and  column  of  matrix 
corresponds  to  a  feature  and  a  background,  respectively.  The  features 
and  background  signatures  used  in  the  matrices  were  selected  from  Table 
C3.  Only  those  signatures  most  likely  to  occur  as  features  were 
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selected  as  features,  and  only  those  signatures  most  likely  to  occur  as 
backgrounds  were  chosen  as  backgrounds.  The  film  types  used  in  the 
PSSM  were  as  follows: 


Film  No. 


Film  Description 


2402  Kodak  Plus-X  aerographic  (B&W) 

2403  Kodak  Tri-X  Panchromatic  (B&W) 

2448  Kodak  Ektochrome  MS  Aerographic  (Color) 

2443  Kodak  Aerochrome  Infrared  (Color) 

2424  Kodak  Infrared  Aerographic  (B&W) 

The  most  commonly  used  filters  in  aerial  photography  and  those  included 
in  the  model  are  the  Wratten  Nos.  12,  47B,  58,  25A,  87C,  and  89B.  The 
final  matrices  are  presented  in  Tables  C4-C20. 

17.  The  matrices  are  intended  to  be  used  for  planning  purposes. 
For  example,  if  a  flight  to  be  planned  required  the  detection  of  wooden 
structures  against  a  background  of  shallow  water  less  than  0.5  yd  deep, 
one  would  find  the  intersection  of  the  row  labeled  "Wooden  Structure" 
and  column  labeled  "Water  1"  in  each  of  the  17  matrices.  The  object  of 
this  search  would  be  to  find  the  film-filter  combination  that  gives  a 
maximum  value.  This  combination  would  be  the  optimum  film  and  filter 
for  detecting  this  feature-background  combination. 


CIO 


DAT*  FOR  THE  9  BY  9  ARR*Y  *HOtND  SC*N  LINE  790  AND  PIXEL  4 00 


(Continued) 


Table  Cl  (Concluded) 


Table  C2 

Summary  of  Spectral  Data  for  Scan  Line  790  and 
Pixel  Number  409 


SCAN  UNE  790 
pIX^L  409 


channel  average  stand. dev, 


1  I  69,2  I  36,7 

2  I  6^ ,5  I  3i ,  6 

3  I  49,0  I  15.6 

4  I  35,9  I  10.5 

5  1  39,8  I  8,4 

6  I  42,7  I  8.2 

7  I  40,9  I  8.4 

8  I  50,7  I  9.7 

9  I  55,6  I  17.6 

10  I  42,1  I  15,2 

11  1  92,6  I  8,5 


Table  C3 

Spectral  Reflectance  Data 


Spectral 

Class 

Water  1 


Water  2 


Water  3 


Sand 


Band 

Radiance 

Percent 

Number 

Values 

Reflectance 

1  • 

- 

52 

8.1 

2 

53 

10.4 

3 

48 

16.9 

4 

40 

19.8 

5 

42 

22.7 

6 

45 

24.7 

7 

41 

22.1 

8 

47 

21.9 

9 

42 

11.7 

10 

31 

10.1 

1 

45 

7.0 

2 

40 

7.9 

3 

36 

12.7 

4 

26 

12.9 

5 

31 

16.7 

6 

36 

19.7 

7 

35 

18.8 

8 

49 

22.8 

9 

59 

16.5 

10 

45 

14.6 

1 

40 

6.2 

2 

35 

6.9 

3 

33 

11.6 

4 

23 

11.4 

5 

28 

15.1 

6 

32 

17.6 

7 

30 

16.1 

8 

39 

18.2 

9 

38 

10.6 

10 

30 

9.8 

1 

241 

37.5 

2 

226 

44.4 

3 

140 

49.4 

4 

107 

53.0 

5 

103 

55.6 

6 

107 

58.7 

7 

110 

59.2 

8 

129 

60.1 

9 

216 

60.3 

10 

200 

65.0 

(Continued) 

(Sheet  1  of  A) 
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Table  C3  (Continued) 


Spectral 

Band 

Radiance 

Percent 

Class 

Number 

Values 

Reflectance 

Clay 

1 

50 

7.8 

2 

49 

9.6 

3 

44 

15.5 

4 

40 

19.8 

5 

57 

30.8 

6 

70 

38.4 

7 

74 

39.8 

8 

95 

44.3 

9 

136 

38.0 

10 

131 

42.6 

Grass 

1 

44 

6.8 

2 

41 

8.1 

3 

38 

13.4 

4 

29 

14.4 

5 

32 

17.3 

6 

37 

20.3 

7 

37 

19.9 

8 

61 

28.4 

9 

105 

29.3 

10 

105 

34.1 

Marsh 

1 

37 

5.8 

2 

34 

6.7 

3 

33 

11.6 

4 

23 

11.4 

5 

28 

15.1 

6 

33 

18.1 

7 

33 

17.8 

8 

47 

21.9 

9 

61 

17.0 

10 

61 

19.8 

Prairie 

1 

42 

6.5 

2 

40 

7.9 

3 

36 

12.7 

4 

26 

12.9 

5 

31 

16.7 

6 

36 

19.7 

7 

37 

19.9 

8 

51 

23.8 

9 

69 

19.3 

10 

70 

22.8 

(Continued) 
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Spectral 

Class 

Forest  1 


Forest  2 


Wooden 

structures 


Concrete 

structures 
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Table  C3  (Continued) 


Band 

Radiance 

Percent 

Number 

Values 

Reflectance 

1 

76 

11.8 

2 

54 

10.6 

3 

41 

14.5 

4 

29 

14.4 

5 

31 

16.7 

6 

34 

18.7 

7 

33 

17.8 

8 

57 

26.6 

9 

117 

32.7 

10 

99 

32.2 

1 

75 

11.7 

2 

51 

10.0 

3 

39 

13.8 

4 

27 

13.4 

5 

30 

16.2 

6 

33 

18.1 

7 

31 

16.7 

8 

53 

24.7 

9 

94 

26.2 

10 

82 

26.7 

1 

68 

10.6 

2 

60 

11.8 

3 

47 

16.6 

4 

33 

16.3 

5 

36 

19.4 

6 

41 

22.5 

7 

41 

22.1 

8 

55 

25.6 

9 

71 

19.8 

10 

68 

22.1 

1 

77 

12.0 

2 

73 

14.3 

3 

55 

19.4 

4 

40 

19.8 

5 

44 

23.8 

6 

49 

26.9 

7 

49 

26.4 

8 

62 

28.9 

9 

81 

22.6 

10 

74 

24.0 

(Continued) 

(Sheet  3  of  4) 
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Table  C3  (Concluded) 


Spectral 

Band 

Radiance 

Percent 

Class 

Number 

Values 

Reflectance 

Metal 

1 

140 

21.8 

structures 

2 

124 

24.4 

3 

75 

26.5 

4 

53 

26.3 

5 

53 

28.6 

6 

56 

30.7 

7 

54 

29.1 

• 

8 

66 

30.7 

9 

82 

22.9 

10 

63 

20.5 

Asphalt 

1 

63 

9.8 

structures 

2 

56 

11.0 

3 

45 

15.9 

4 

32 

15.9 

5 

37 

20.0 

6 

42 

23.0 

7 

41 

22.1 

8 

53 

24.7 

9 

65 

18.1 

10 

59 

19.2 

(Sheet  4  of  4) 


Table  C4 

Film-Filter  Matrix  for  Film  Type  2402  and  Filter 


4 


i 


Table  C5 

Film-Filter  Matrix  for  Film  Type  2403  and  Filter 
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Table  C6 
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APPENDIX  D:  STATE  LAWS  AFFECTING  PERMIT  ACTIONS 
IN  MOBILE  DISTRICT  COASTAL  AREAS 

1.  The  following  discussion  of  State  laws  presents  a  brief  summary 
of  legislation  potentially  pertinent  to  the  decisionmaking  process  in 
the  granting  of  permits  or  evaluating  of  real  or  possible  violations  of 
the  Corps  permit  program.  The  summaries  are  not  intended  to  be  taken  as 
comprehensive,  but  rather  as  a  selected  list  of  source  material  from 
which  further  information  may  be  obtained.  All  possible  attempts  have 
been  made  to  ensure  that  the  citations  of  laws  are  accurate  and  that 
comments  represent  the  best  available  data  provided  to  the  WES  during 
the  course  of  this  study  (through  early  summer  of  1978). 

Alabama 

nr 

2.  The  Code  of  Alabama,  1975,  *  was  recently  adopted  by  the  State 

(October  1977),  and  the  titles  of  the  older  code  have  been  replaced  by  a 
system  using  section  headings.  Within  the  Code,  two  sections  (9  and 
22),  deal  with  most  of  the  jurisdictional  areas  where  permit  actions 
would  be  involved. 

3.  Within  section  9,  the  following  topics  are  pertinent: 

a.  Section  9-1-1  -  the  Alabama  Department  of  Conservation  and 
management  of  State  Park  lands. 

b.  Section  9-7-10  -  preservation  and  development  of  coastal 
areas. 

£.  Section  9-7-20  -  permits  within  the  coastal  area. 

d.  Section  9-11-300  -  wildlife  management. 

e.  Section  9-15-1  -  supervision  of  public  lands. 

_f.  Section  9-16-30  -  surface  mining. 

4.  Within  section  22,  the  following  may  relate  to  the  Corps: 

a.  Section  22-22-1  -  the  Alabama  Water  Improvement  Commission 

~  and  the  subject  of  State  water-quality  permits. 

b.  Section  22-27-1  -  solid  waste  control. 

*  Reference  numbers  refer  to  similarly  numbered  items  in  the  list  of 
references  following  the  main  text  on  page  115. 
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5.  The  Alabama  Coastal  Area  Board,  the  primary  State  agency  for 
developing,  coordinating,  and  maintaining  the  State’s  coastal  area  pro¬ 
gram,  was  created  in  1973  by  the  Coastal  Area  Development  Act.  The 
Board's  staff  and  technical  resources  were  designed  to  operate  through 
the  Alabama  Development  Office,  and  the  Board  was  directed  to  develop  a 
coastal  area  administration  program  within  which  a  permit  program  for 
regulating  coastal  activities  would  be  followed. 

6.  The  1976  State  legislature  passed  Coastal  Area  Development  Act 
No.  534,  through  which  the  1973  Act  was  repealed.  The  1976  Act  provided 
for  changes  in  membership  in  the  Coastal  Area  Board  and  the  development 
of  a  technical  staff  and  also  defined  the  boundary  of  the  coastal  zone, 
along  with  several  other  actions.  Currently,  the  Board  is  located  in 
Daphne  and  is  engaged  in  an  active  citizen's  involvement  program  aimed 
toward  the  final  organization  of  a  coastal  area  plan  to  satisfy  the 
requirements  of  the  Federal  Coastal  Zone  Management  Act  of  1972.  The 
extent  of  the  currently  defined  coastal  area  is  shown  in  Figure  Dl. 

7.  A  number  of  State  offices  can  provide  information  concerning 
State  regulations  and  permit  requirements  for  activities  which  are  of 
interest  to  the  District's  regulatory  functions.  A  list  of  selected 
State  offices  for  information,  with  addresses  and  telephone  numbers 
(current  to  mid-1977)  is  given  in  Table  Dl. 

Mississippi 

30 

8.  The  Mississippi  Code  of  1972,  annotated,  and  the  1976  Cumu¬ 
lative  Supplement  for  the  legislative  sessions  of  1972-1976  list  four 
titles  which  discuss  State  laws  that  could  be  of  interest  to  the  Mobile 
District's  Regulatory  Functions  Branch  personnel: 

a.  Title  29  -  Public  lands,  buildings,  and  property. 

b.  Title  49  -  Conservation  and  ecology. 

£.  Title  51  -  Waters,  water  resources,  water  districts, 
drainage,  and  flood  control. 

jl.  Title  55  -  Park  recreation. 

9.  Within  Title  29,  Chapters  1  and  3  lay  the  framework  for  the 
policy  concerning  the  State's  public  lands.  Of  particular  interest  to 
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the  Mobile  District  is  the  fact  that  activities  performed  within  the 
State's  sixteenth  section  and  lieu  lands  are  controlled  and  administered 
by  County  Boards  of  Supervisors  and  Superintendents  of  Education.  The 
locations  of  sixteenth  section  lands  can  be  determined  from  standard 
USGS  7.5-ft  or  15-ft  topographic  sheets  to  ascertain  the  applicability 
of  the  provisions  of  this  title  to  a  permit  applicant.  The  lieu  lands 
form  a  much  smaller  group  of  controlled  public  lands  lying  mainly  within 
the  southern  Mississippi  counties.  The  locations  of  these  lands  as  de¬ 
fined  by  the  Mississippi  State  Land  Commissioner  are  given  in  Table  D2. 

10.  Title  49,  Chapter  5,  Sections  101-119,  outline  State  policies 
for  nongame  and  endangered  species  conservation  and  the  protection  of 
the  habitats  of  such  species.  Chapter  17  covers  State  policies  on  air, 
water,  and  stream  pollution  and  establishes  a  permit  program  designed 
toward  the  control  and  prevention  of  the  discharge  of  contaminants  and 
waste  products  into  the  air  and  waters  of  the  State.  Chapter  27 
develops  the  framework  for  the  Mississippi  Coastal  Wetlands  Protection 
Law  of  1973.  Prior  to  this  law,  the  Mississippi  Marine  Resources  Coun¬ 
cil  acted  as  an  advisory  body  with  no  real  regulatory  functions.  With 
the  advent  of  the  Protection  Law,  the  coastal  zone  was  defined,  regu¬ 
lated  activities  were  identified,  and  a  permit  program  for  coastal 
zone  activities  was  developed.  The  coastal  zone  boundaries  that  were 
developed  at  this  time  represented  two  areas:  the  State's  normal 
regulatory  activity  that  proceeded  to  the  ordinary  high  water  mark  ^and 
the  previously  unregulated  coastal  wetlands  above  the  ordinary  high 
water  mark.  This  is  the  set  of  conditions  represented  by  the  coastal 

zone  boundaries  delineated  in  the  Marine  Resource  Council's  atlas  of 

28 

coastal  wetlands  photomaps.  To  aid  in  alleviating  the  problem  of 

coastal  wetlands  not  regulated  by  the  State,  the  1978  Mississippi  legis¬ 
lature  passed  two  bills,  one  of  which  will  be  of  particular  interest  to 
the  Corps.  Senate  Bill  2498  directs  the  Marine  Resources  Council  to 
manage  the  State's  coastal  wetlands  and  to  act  in  behalf  of  the  State, 
with  other  Federal  or  State  agencies,  in  matters  concerning  the  coastal 
wetlands.  At  present,  the  effects  of  this  bill  have  not  been  fully 
realized  and  it  will  be  some  time  before  the  legal  framework  for  the 
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Council's  new  activities  are  clearly  defined. 

11.  Title  51  addresses  several  areas  of  interest  to  the  Corps 
permit  program.  These  chapters  are: 

a.  Chapter  1  -  navigable  waters. 

l>.  Chapter  3  -  vegetation  and  control  of  surface  waters. 

i : .  Chapter  4  -  groundwaters  and  a  permit  program  for  users 
of  groundwater  supplies. 

d^.  Chapter  7  -  State  water  management  districts. 

12.  Title  55  considers  the  State  parks  and  forests  of  Mississippi 
in  Chapter  3,  and  Chapter  5  covers  Federal  Parks  and  National  Parkways 
within  Mississippi. 

13.  A  list  of  selected  useful  State  offices,  with  addresses  and 
telephone  numbers  (current  to  mid-1977)  is  given  in  Table  D3. 

Louisiana 

14.  As  stated  earlier  in  this  report  (see  paragraph  149),  the 
state  of  Louisiana  occupies  a  small  portion  of  the  jurisdictional  area 
within  the  Mobile  District.  But  since  there  are  parts  of  three  parishes 
(St.  Tammany,  Tangipahoa,  and  Washington)  that  fall  within  the  Mobile 
District,  the  laws  of  Louisiana  affecting  the  coastal  areas  should  be 
identified. 

15.  During  the  1977  legislature.  Act  No.  705  was  passed  with  the 
intended  purpose  of  creating  a  coastal  management  program  aimed  at 
satisfying  the  Federal  Office  of  Coastal  Zone  Management  (OCZM)  require¬ 
ments  for  Federal  funding.  The  Act  defined  a  State  coastal  area  that 
extended  approximately  3  miles  inland  from  the  Gulf  of  Mexico.  This 
plan  was  not  accepted  when  submitted  to  OCZM,  primarily  due  to  inadequate 
management  structure  and  the  omission  of  areas  considered  critical  to 
the  coastal  environment.  At  present,  there  does  not  exist  any  compre¬ 
hensive  permitting  program  for  activities  within  the  Louisiana  coastal 
areas.  Current  planning  calls  for  the  coastal  program  of  the  State  to 
be  reworked  in  the  1978  legislature,  and  it  is  possible  that  the  newly 
defined  zone  will  extend  at  least  in  many  areas  to  the  high  tide  mark 
currently  used  by  the  Corps  for  much  of  its  work. 
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16.  The  Louisiana  Revised  Statutes  of  1950,  as  amended,  do  list 

many  activities  in  coastal  areas  that  require  permits  or  any  regulated 

by  the  State.  Some  of  the  pertinent  titles  and  sections  are  given  in 
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the  following  discussion  from  a  summary  prepared  by  Mr.  Frank  Craig, 
Senior  Research  Associate  of  the  Louisiana  State  University  Sea  Grant 
Legal  Program: 

a.  La.R.S.  30:4  gives  the  Department  of  Natural  Resources 
the  authority  to  promulgate  regulations  for  various 
purposes,  including  the  issuance  of  "certificates  of 
clearance  ...  in  connection  with  the  transportation  of 
oil,  gas,  or  any  product." 

Jj.  La.R.S.  38:2  lists  the  functions  of  the  Department  of 
Public  Works  (DPW)  (transferred  to  the  Department  of 
Transportation  and  Development  as  of  1  July  1977,  see 
R.S.  36:509)  to  include  "the  planning,  design,  survey  ... 
levees,  canals,  dams,  locks,  spillways,  reservoirs, 
drainage  systems,  irrigation  systems,  ...  inland  navigation 
projects,  flood  control  and  river  improvement  projects  ..." 

£.  La.R.S.  38:18  requires  the  DPW  to  confer  with  the 
Department  of  Wildlife  and  Fisheries  (DWF)  on  every 
project  affecting  wetlands,  regardless  of  the  State- 
Federal,  state,  parish,  or  state-parish  nature  of  the 
project . 

17.  If  any  proposed  construction  requires  the  laying  of  pipe 
through,  in,  or  under  any  public  levee,  generally  the  consent  of  the 
levee  district,  the  DPW,  and  the  concerned  governing  body  is  required 
(La.R.S.  38:221).  Levee  districts  themselves  are  authorized  to  acquire 
land  to  construct  recreational  facilities  (La.R.S.  32:281). 

18.  Obstruction  of  the  free  passage  of  fish  in  any  body  of  water 
"by  any  means  whatsoever"  is  prohibited  by  La.R.S.  56:329. 

19.  If  public  land  is  involved,  La.R.S.  41:1173  allows  the 
governor  and  the  secretary  of  Natural  Resources  to  grant  a  right-of-way 
across  and  through  public  lands.  State  lands  may  be  leased,  La.R.S. 
41:1212,  and  State  lands,  including  the  bodies  and  beds  of  navigable 
waters,  may  be  leased  "for  the  purpose  of  granting  to  the  lessee  the 
right  to  erect  and  use  on  the  leased  premises  tanks  and  facilities 

for  the  receipt,  storage,  transportation,  and  shipment  of  oil,  goods, 
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wares,  and  merchandise  ...  La.R.S.  41:1262.  In  1968  La.R.S. 

41:1501  et  seq.  was  added  to  the  revised  statutes  to  permit  the  State 
to  lease  reclaimed  bottoms  of  State-owned  water  bodies  to  State  enti¬ 
ties  for  public  recreational  purposes.  La.R.S.  30:211  et  seq.  re¬ 
quires  a  permit  from  the  State  Mineral  Board  (now  in  the  Department 
of  Natural  Resources)  "to  conduct  geophysical  and  geological  surveys 
on  state-owned  lands  and  water  bottoms." 

20.  Louisiana  regulates  the  activities  of  several  industries  which 
are  so  affected  with  the  public  interest  as  to  be  public  utilities. 
Canals  are  regulated  by  the  Department  of  Public  Service,  La.R.S. 
45:62-71,  as  are  telegraphs  and  the  telephones,  La.R.S.  781-790,  both  of 
which  may  be  constructed  in  coastal  areas.  La.R.S.  781  assures  tele¬ 
phone  and  telegraph  companies  of  the  right  to  construct  lines  "along 
and  over  the  waters  of  the  state."  Pipelines,  which  are  frequently 
constructed  in  wetland  areas,  are  also  regulated  by  the  Department  of 
Public  Service  pursuant  to  La.R.S.  45:253.  Pipeline  companies  are 
specifically  granted  the  right  to  expropriate  property  and  to  maintain 
works  across,  over,  under,  or  along  any  navigable  stream.  State  regula¬ 
tion  of  construction  may  have  been  increased  by  legislation  passed  in 
1968  which  requires  gas  pipelines  to  comply  with  section  8  of  the  U.S.A. 
Standard  Code  for  Pressure  Piping,  Gas  Transmission  and  Distribution 
Piping  Systems.  The  Department  may  also  impose  any  uniform  pipeline 
safety  standards  which  are  promulgated  by  a  Federal  regulatory  agency 
(La.R.S.  45:308). 

21.  Finally,  it  should  be  noted  that  the  Fifth  Circuit  in 
Zabel  v.  Tabb,  430  F.2d  199  (1970),  interpreted  the  Fish  and  Wildlife 
Coordination  Act,  16  U.S.C.  661  et  seq.,  to  require  consultation  with 
the  State  agency  having  control  over  wildlife  for  any  project  requiring 
a  dredge  and  fill  permit  from  the  Corps  of  Engineers, 

22.  Activities  involving  dredging,  filling,  spoil  disposal,  and 
related  matters  are  regulated  in  an  apparently  fragmented  manner  with 
authority  split  in  many  instances  between  the  Stream  Control  Commission 
and  the  Louisiana  Wildlife  and  Fisheries  Commission.  However,  due  to 
the  reorganization  of  the  executive  branch,  mandated  by  the  1974 
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Constitution,  these  bodies,  along  with  many  others,  now  are  part  of  the 
Department  of  Wildlife  and  Fisheries.  Thus,  La.R.S.  36:609C  gives  the 
Office  of  Coastal  and  Marine  Resources  of  DWF  authority  over  the 
dredging  of  shells,  sand,  gravel,  and  fill  materials.  Moreover,  the 
Office  controls  the  important  functions  of  water  pollution  control  and 
prevention  and  waste  disposal.  Other  important  statutes  are: 

a.  La.R.S.  38:216,  which  grants  authority  to  the  Stream 
Control  Commission  to  stop,  regulate,  control,  or  re¬ 
strain  discharges  of  waste  material. 

b^.  La.R.S.  56:1431  et  seq.  and  1451  et  seq.  which  give  the 

authorities  of  the  Stream  Control  Commission.  Of  particu¬ 
lar  interest  are  La.R.S.  56:1434,  giving  the  Commission 
control  of  waste  disposal,  both  public  and  private,  "into 
any  of  the  waters  of  the  state  or  any  tributaries  or 
drains  flowing  into  any  of  such  waters,"  and  La.R.S. 
56:1439,  which  establishes  the  Commission's  right  to 
control  pollution  by  either  rule  or  order.  La.R.S. 

56:1451  requires  the  DWF  to  supervise  "all  drainage  of 
saltwater  and  other  noxious  substances  into  the  natural 
streams  of  the  state." 

23.  There  is  no  separate  scheme  for  protecting  water  bodies  and 
wetlands  in  the  State's  interior.  All  of  the  statutes  discussed  in 
relation  to  discharges,  dredging,  and  filling  apply  to  inland  waters  as 
well  as  to  coastal  water  bodies. 

24.  The  management  and  control  of  water  bodies  and  wetlands  is 
primarily  conducted,  at  least  from  an  environmental  standpoint,  by  the 
Department  of  Wildlife  and  Fisheries  (DWF) ,  the  authority  of  which  is 
outlined  above.  The  Department  also  administers  the  State  game  and  fish 
preserves  and  sanctuaries,  a  list  of  which  is  given  in  La.R.S.  56:801. 
Moreover,  DWF  is  charged  with  the  administration  of  the  Natural  and 
Scenic  Rivers  System,  La.R.S.  56:1841  et  seq.  Besides  preventing  the 
pollution  of  these  waters,  DWF  is  empowered  to  prohibit  the  "channeliza¬ 
tion,  clearing  and  snagging,  channel  realignment,  and  reservoir  con¬ 
struction  of  these  rivers  and  streams..."  (La.R.W.  56:1845). 

25.  A  great  deal  of  authority  over  water  bodies  and  their  adja¬ 
cent  wetlands  (if  any)  has  been  delegated  to  special  districts  to  deal 
with  the  local  problems  of  flood  control,  drainage,  and  irrigation. 

There  are  numerous  levee  districts  in  the  State  (see,  e.g.,  La.R.S. 
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38:141  et  seq.)  which  have  the  authority  to  expropriate  land  adjacent  to 
water  bodies  to  build  protection  levees.  Individual  parishes  may  build 
back  and  side  levees  if  they  are  subject  to  tidal  overflow  (La.R.S. 
38:143),  and  incorporated  cities  and  towns  may  build  and  maintain  levees 
within  their  corporate  limits.  One  interesting  provision  permits  levee 
districts  to  dedicate  artificial  waterways  as  public,  navigable  waterways 
(La.R.S.  38:291).  Besides  levee  districts,  there  are  gravity  drainage 
districts  (see,  e.g.,  38:1751  et  seq.),  levee  and  drainage  ditches  (see 
e.g.,  38:1951  et  seq.),  and  irrigation  districts  (see,  e.g.,  38:2101, 
et  seq. ) ,  all  of  which  exercise  some  control  over  water  bodies  within 
their  jurisdiction.  Wetlands  may  also  be  controlled  by  other  State  or 
local  agencies,  such  as  school  districts.  La.R.S.  41:761  specifically 
permits  a  school  district  to  sell  a  sixteenth  section  donated  to  the 
State  by  Congress  for  school  purposes  if  the  section  is  located  in  a 
township  which  is  swamp  or  sea  marsh  and  is  therefore  not  habitable. 

26.  A  list  of  State  offices  to  which  inquiries  can  be  directed 
for  information  concerning  Louisiana  laws  is  given  in  Table  D4. 

Georgia 

27.  The  portion  of  the  State  of  Georgia  regulated  by  the  Mobile 

District  does  not  include  any  coastal  wetland  areas;  however,  within 
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the  interior  there  are  several  parts  of  the  Georgia  Code  that  involve 
State  regulation  of  certain  activities.  Those  laws  that  may  affect  the 
District's  permit  program  and  may  require  applicants  to  obtain  State 
permits  or  licenses  are: 

a.  Georgia  Code,  Chapter  43-16,  Solid  Waste  Management  Act  - 
storage,  collection,  transportation,  utilization,  pro¬ 
cessing,  disposal,  and  disposal  facility  construction  or 
operation. 

b.  Georgia  Code,  Chapter  43-14,  Georgia  Surface  Mining  Act  of 
1968. 

£.  Georgia  Code,  Chapter  17-5,  Georgia  Water  Quality  Control 
Act,  as  amended  -  discharge  of  sewage,  industrial  wastes, 
or  other  wastes  into  State  waters. 
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d.  Georgia  Code,  Chapter  88-26,  Georgia  Water  Supply  Quality 
Control  Act,  as  amended  -  operation  of  public  or  community 
water  supply  systems. 

e.  Georgia  Code,  Chapter  17-11,  Georgia  Water  Use  Act  of 
1972,  as  amended  -  industrial  usage  in  excess  of  100,000 
gal/day  of  groundwaters  by  industries. 

_f .  Georgia  Code,  Chapter  45-1,  Coastal  Marshlands  Protection 
Act  of  1972,  as  amended  -  all  activities  and  structures 
that  alter  any  marshlands  within  Georgia,  except  certain 
types  of  defined  activities. 

£.  Georgia  Code,  Chapter  43-7,  Oil  and  Gas  Deep  Drilling  Act 
of  1975  -  drilling  and  using  wells  for  exploration  or 
production. 

h_.  Georgia  Code,  Chapter  5-23A,  Erosion  and  Sedimentation 
Act  of  1975  -  regulation  of  soil  erosion  and  sediment 
deposition  onto  lands  and  into  waters  of  the  State. 

Georgia  Code,  Act  No.  231,  Georgia  Safe  Drinking  Water 
Act  of  1977  -  covers  provisions  to  be  used  by  the  Depart¬ 
ment  of  Natural  Resources  to  ensure  adequate  water  of 
sufficiently  high  quality  to  supply  the  needs  of  water 
supply  systems  within  the  State. 

Georgia  Code,  The  Protected  Species  Act  of  1978  -  pro¬ 
vides  for  a  State  management  program  to  protect  endangered 
plant  and  animal  species  within  the  State. 

28.  Rules  and  regulations  pertaining  to  some  of  the  above  laws  are 
given  in: 

a.  Georgia  Code,  Chapter  39-3-3,  amended  -  administration  of 
surface  mining  regulations  and  reclamation  of  lands 
affected  by  surface  mining. 

b.  Georgia  Code,  Chapter  391-3-6  -  administrative  and  enforce¬ 
ment  rules  to  be  followed  for  compliance  with  the  Georgia 
Water  Quality  Control  Act  and  amendments  and  the  Federal 
Water  Pollution  Control  Act  Amendments  of  1972. 

£.  Georgia  Code,  Chapter  270-5-15  -  administration  of  water 
supply  quality  control  requirements. 

cl.  Georgia  Code,  Chapter  391-3-2  -  procedures  and  permit 
requirements  for  groundwater  usage. 

£.  Georgia  Code,  Chapter  391-4-12  -  procedures  for  adminis¬ 
tration  of  the  Coastal  Marshlands  Protection  Act  of  1972. 

f_.  Georgia  Code,  Chapter  391-3-5  -  rules  for  the  implementa¬ 
tion  of  the  Georgia  Safe  Drinking  Water  Act  of  1977 . 

£.  Georgia  Code,  Chapter  391-4-13  -  rules  for  and  regulations 
pertaining  to  the  policies  set  forth  in  the  Protected 
Species  Act  of  1978. 
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Table  D1 

State  Office  Sources  of  Information  Useful  to 
Mobile  District  Activities  Within  Alabama 


ADJUTANT  GENERAL 

Adjutant  General 
Military  Department 
1720  Federal  Drive 
P.  0.  Box  1311  (36102) 

Montgomery,  AL  36109 
(205)  272-6953 

AGRICULTURE 

Commissioner 

Department  of  Agriculture  and  Industries 
Richard  Beard  Building 
1445  Federal  Drive 
P.  0.  Box  3336  (36109) 

Montgomery,  AL  36107 
(205)  832-6693 

AIR  POLLUTION  CONTROL 
Director 

Air  Pollution  Control  Commission 
Department  of  Public  Health 
645  S.  McDonough  Street 
Montgomery,  AL  36130 
(205)  834-6570 

ARCHIVES  AND  RECORDS 
Director 

Department  of  Archives  and  History 
Archives  and  History  Building 
624  Washington  Avenue 
Montgomery,  AL  36130 
(205)  832-6510 

ATTORNEY  GENERAL 

Attorney  General 
Administrative  Building 
64  N.  Union  Street 
Montgomery,  AL  36130 
(205)  834-5150 

COMMERCE 

Director 

Development  Office 
Office  of  the  Governor 
3734  Atlanta  Highway 
c/o  State  Capitol 
Montgomery,  AL  36130 
(205)  832-6810 


(Continued) 
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Table  D1  (Continued) 


ECONOMIC  DEVELOPMENT 
Director 

Development  Office 
Office  of  the  Governor 
3734  Atlanta  Highway 
c/o  State  Capitol 
Montgomery,  AL  36130 
(205)  832-6810 

ENVIRONMENTAL  AFFAIRS 
Director 

Environmental  Health  Administration 
Department  of  Public  Health 
State  Office  Building 
501  Dexter  Avenue 
Montgomery,  AL  36130 
(205)  832-3176 

FISH  AND  GAME 
Director 

Division  of  Game  and  Fish 

Department  of  Conservation  and  Natural  Resources 
Administrative  Building 
64  N.  Union  Street 
Montgomery,  AL  36130 
(205)  832-6300 

FORESTRY 

State  Forester 
Forestry  Commission 
513  Madison  Avenue 
Montgomery,  AL  36130 
(205)  832-6587 


GEOLOGY 

State  Geologist 
Geological  Survey 
P.  0.  Drawer  0 
University,  AL  35486 
(205)  349-2852 

HIGHWAYS 

Director 

Highway  Department 
State  Highway  Building 
11  S.  Union  Street 
Montgomery,  AL  36130 
(205)  832-5440 
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Table  D1  (Continued) 


HISTORIC  PRESERVATION 
Director 

Department  of  Archives  and  History 
Archives  and  History  Building 
624  Washington  Avenue 
Montgomery,  AL  36130 
(205)  832-6510 

LAW  ENFORCEMENT  PLANNING 
Director 

Law  Enforcement  Planning  Agency 
Executive  Park,  Building  F 
2863  Fairlane  Drive 
Montgomery,  AL  36111 
(205)  832-6832 

LEGISLATIVE  RESEARCH 
Director 

Legislative  Reference  Service 
State  Capitol 
Montgomery,  AL  36130 
(205)  832-3496 

NATURAL  RESOURCES 
Commissioner 

Department  of  Conservation  and  Natural  Resources 
Administrative  Building 
64  N.  Union  Street 
Montgomery,  AL  36130 
(205)  832-6361 

OIL  AND  GAS 

State  Geologist  and  Supervisor 
Oil  and  Gas  Board 
P.  0.  Drawer  0 
University,  AL  35486 
(205)  349-2852 


PARKS 

Director 

Division  of  State  Parks 

Department  of  Conservation  and  Natural  Resources 
Administrative  Building 
64  N.  Union  Street 
Montgomery,  AL  36130 
(205)  832-6323 


(Continued) 
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Table  Dl  (Concluded) 


PLANNING 

Director 

Planning  Division 
Development  Office 
Office  of  the  Governor 
State  Capitol 
Montgomery,  AL  36130 
(205)  832-6400 

PUBLIC  UTILITIES 
President 

Public  Service  Commission 
State  Office  Building 
501  Dexter  Avenue 
P.  0.  Box  991  (36102) 

Montgomery,  AL  36130 
(205)  832-3353 

PUBLIC  WORKS 
Director 

Building  Commission 
State  Office  Building 
501  Dexter  Avenue 
Montgomery,  AL  36130 
(205)  832-3404 

SOLID  WASTE  MANAGEMENT 
Director 

Division  of  Solid  Waste  and  Vector  Control 
Environmental  Health  Administration 
Department  of  Public  Health 
State  Office  Building 
501  Dexter  Avenue 
Montgomery,  AL  36130 
(205)  832-6728 

WATER  RESOURCES 
Director 

Water  Improvement  Commission 
Department  of  Public  Health 
State  Office  Building 
501  Dexter  Avenue 
Montgomery,  AL  36130 
(205)  277-3630 


Table  D2 

Lieu  Lands  Located  in  Hancock  and  Pearl 


County 

Ownership 


Hancock 


Harrison 


River  Counties,  Mississippi 


_ Description _ 

Lands  in  Hancock  County 

Beginning  at  the  SE  corner  of  Section  27;  thence 
North  4.65  chains;  thence  West  4.65  chains; 
thence  South  4.65  chains;  thence  East  4.65 
chains  to  place  of  beginning,  Section  27, 
Township  5  South,  Range  14  West 

SE  1/4;  S  1/2  of  NE  1/4;  South  3.665  chains  of 
NE  1/4  of  NE  1/4  Section  17,  Township  5  South, 
Range  15  West 

E  1/2  of  NE  1/4;  NW  1/4  of  NE  1/4;  NE  1/4  of  NW 
1/4,  less  the  West  72  links  thereof.  Section  19, 
Township  5  South,  Range  15  West 

E  1/2  of  NE  1/4;  E  1/2  of  SW  1/4;  NW  1/4  of  SE 
1/4;  West  11  links  of  NE  1/4  of  NW  1/4;  NW  1/4 
of  NW  1/4;  North  2.29  chains  of  SW  1/4  of  NW 
1/4,  Section  22,  Township  5  South,  Range  15  West 

NW  1/4  of  NE  1/4,  less  a  strip  30  links  wide  off 
of  West  side  thereof;  North.  6.36  chains  of  SW 
1/4  of  NE  1/4  except  the  West  2.14  chains 
thereof.  Section  26,  Township  5  South,  Range  15 
West 

NE  1/4;  NE  1/4  of  NW  1/4;  NW  1/4  of  SE  1/4;  SW 
1/4  of  SE  1/4,  except  the  East  15  links  thereof; 
the  West  43  links  of  NE  1/4  of  SE  1/4,  Section 
29,  Township  5  South,  Range  15  West 

NW  1/4  of  NW  1/4  and  North  8.98  chains  of  SW  1/4 
of  NW  1/4,  Section  30,  Township  5  South,  Range 
15  West 

NW  1/4  of  NW  1/4  and  the  North  7.05  chains  of  SE 
1/4  of  NW  1/4,  Section  24,  Township  6  South, 
Range  16  West 

Beginning  at  a  point  4.65  chains  North  and  3 

chains  and  48  3/4  links  West  of  the  SE  corner  of 
Section  27;  thence  North  86  links;  thence  West 
58  1/8  links;  thence  South  86  links;  thence 


No.  of 
Acres 

2.16 

247 

157.84 

245.16 

50.60 

280 

57.60 

54 

0.05 
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Table  D2  (Concluded) 


County 

Ownership 


Harrison 

(Continued) 


Pearl  River 


Adams 


Jefferson 


Wilkinson 


_ Description _ 

Lands  in  Hancock  County  (Continued) 

East  58  1/8  links  to  place  of  beginning,  Sec¬ 
tion  27,  Township  5  South,  Range  14  West 

Beginning  at  a  point  4.65  chains  North  and  4 
chains  and  6  7/8  links  west  of  the  SE  corner  of 
Section  27;  thence  North  86  links;  thence 
West  58  1/8  links;  thence  South  86  links; 
thence  East  58  1/8  links  to  place  of  beginning. 
Section  27,  Township  5  South,  Range  14  West 

Beginning  at  the  SE  Corner  of  Section  22,  thence 
North  2.51  chains,  thence  West  2.51  chains, 
thence  South  2.51  chains,  thence  East  2.51 
chains  to  beginning  Section  22,  Township  5 
South,  Range  14  West 

Lands  in  Pearl  River  County 

SE  1/4  of  NW  1/4  W  of  Hwy  59  ROW  &  NW  1/4  SW  1/4 
less  50'  on  N  side  and  less  Hwy  59  ROW  Sec¬ 
tion  3,  Township  5  South,  Range  16  West 

S  1/2  NW  1/4  NE  1/4  &  SW  1/4  NE  1/4  &  NE  1/4 
SE  1/4  Section  4,  Township  5  South,  Range  16 
West 

The  South  4.01  chains  of  NE  1/4  of  SE  1/4;  the 
East  1.02  chains  of  SE  1/4  of  SE  1/4,  Section 
24,  Township  5  South,  Range  16  West 

Beginning  at  a  point  5.64  chains  East  of  NW 
corner  of  Section  13,  thence  East  49  links; 
thence  South  6.13  chains;  thence  West  49  links; 
thence  North  6.13  chains  to  beginning.  Sec¬ 
tion  13,  Township  6  South,  Range  16  West 


No.  of 
Acres 

0.05 

0.63 

72.96 

100 

10.10 

0.30 
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Table  D3 

State  Offices:  Sources  of  Information  Useful  to 
Mobile  District  Activities  Within  Mississippi 


ADJUTANT  GENERAL 

Adjutant  General 

Military  Department 

P.  0.  Box  5027,  Fondren  Sta. 

Jackson,  MS  39216 
(601)  354-7511 

AGRICULTURE 

Commissioner 

Department  of  Agriculture  and  Commerce 
1604  Walter  Sillers  Building 
550  High  Street 
P.  0.  Box  1609  (39205) 

Jackson,  MS  39202 
(601)  354-6563 

ARCHIVES  AND  RECORDS 
Director 

Department  of  Archives  and  History 
100  S.  State  Street 
P.  0.  Box  571 
Jackson,  MS  39205 
(601)  354-6218 

ATTORNEY  GENERAL 

Attorney  General 
Carroll  Gartin  Building 

450  High  Street  '• 

P.  0.  Box  220  4 

Jackson,  MS  39205 
(601)  354-7130 

COMMERCE 

Commissioner 

Department  of  Agriculture  and  Commerce 
1604  Walter  Sillers  Building 
550  High  Street 
P.  0.  Box  1609  (39205) 

Jackson,  MS  39202 
(601)  354-6563 
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Table  D3  (Continued) 


ECONOMIC  DEVELOPMENT 
Director 

Mississippi  Research  and  Development  Center 
3825  Ridgewood  Road 
P.  0.  Box  2470 
Jackson,  MS  39205 
(601)  982-6456 

ENVIRONMENTAL  AFFAIRS 
Executive  Director 

Air  and  Water  Pollution  Control  Commission 
Robert  E.  Lee  Building 
Jackson,  MS  39201 
(601)  354-6783 

FEDERAL- STATE  RELATIONS 
Coordinator 
Federal-State  Programs 
Office  of  the  Governor 
400  Watkins  Building 
510  George  Street 
Jackson,  MS  39201 
(601)  354-7570 

FISH  AND  GAME 

Director  of  Conservation 
Game  and  Fish  Commission 
308  Robert  E.  Lee  Building 
P.  0.  Box  451  (39205) 

Jackson,  MS  39201 
(601)  354-7333 

FORESTRY 

State  Forester 
Forestry  Commission 
908  Robert  E.  Lee  Building 
Jackson,  MS  39201 
(601)  354-7124 


GEOLOGY 

State  Geologist  and  Director 

Geological,  Economic,  and  Topographical  Survey 
2525  N.  West  Street 
P.  0.  Box  4915 
Jackson,  MS  39216 
(601)  354-6228 
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HIGHWAYS 

Director 

Highway  Department 

1004  Woolfolk  State  Office  Building 

501  N,  West  Street 

P.  0.  Box  1850  (39205) 

Jackson,  MS  39201 
(601)  354-6034 

HISTORIC  PRESERVATION 
Director 

Department  of  Archives  and  History 
100  S.  State  Street 
P.  0.  Box  571 
Jackson,  MS  39205 
(601)  354-6218 

LEGISLATIVE  RESEARCH 

Legislative  Reference  Librarian 
Legislative  Reference  Bureau^ 

P.  0.  Box  1040 
Jackson,  MS  39205 
(601)  354-6165 

OIL  AND  GAS 

State  Oil  and  Gas  Supervisor 
State  Oil  and  Gas  Board 
1405  Woolfolk  State  Office  Building 
501  N.  West  Street 
P.  0.  Box  1332  (39205) 

Jackson,  MS  39201 
(601)  354-7104 


PARKS 

Executive  Director 
Park  Commission 
717  Robert  E.  Lee  Building 
Jackson,  MS  39201 
(601)  354-6324 

PLANNING 

Coordinator 

Federal-State  Programs 
Office  of  the  Governor 
400  Watkins  Building 
510  George  Street 
Jackson,  MS  39201 
(601)  354-7570 
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PUBLIC  WORKS 

Executive  Director 

State  Building  Commission 

1501  Walter  Sillers  Building 

550  High  Street 

P.  0.  Box  2108  (39205) 

Jackson,  MS  39202 
(601)  354-6326 

SOLID  WASTE  MANAGEMENT 
Director 

Division  of  Solid  Waste  Management  and  Vector  Control 
Bureau  of  Environmental  Health 
Mississippi  State  Board  of  Health 
P.  0.  Box  1700 
Jackson,  MS  39205 
(601)  354-6616 

WATER  POLLUTION  CONTROL 
Executive  Director 

Air  and  Water  Pollution  Control  Commission 
Robert  E.  Lee  Building 
Jackson,  MS  39201 
(601)  354-6783 

WATER  RESOURCES 

Water  Engineer 
Board  of  Water  Commissioners 
416  N.  State  Street 
Jackson,  MS  39201 
(601)  354-7236 
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State  Offices;  Sources  of  Information  Useful  to 
Mobile  District  Activities  Within  Louisiana 


ADJUTANT  GENERAL 

Adjutant  General 
Military  Department 
Jackson  Barracks 
6400  Dauphine  Street 
New  Orelans,  LA  70146 
(504)  271-6262,  Ext.  201 

ADMINISTRATION 

Commissioner 

Division  of  Administration 
State  Capitol 
900  Riverside  N. 

Baton  Rouge,  LA  70804 
(504)  389-2197 


AUDIT 

Legislative  Auditor 

Office  of  the  Legislative  Auditor 

State  Capitol 

900  Riverside  N. 

P.  0.  Box  44095 
Baton  Rouge,  LA  70804 
(504)  389-5466 


BANKING 

Commissioner  of  Financial  Institutions 
State  Banking  Department 
802  All  American  Building 
5700  Florida  Blvd. 

P.  0.  Box  44095,  Capitol  Sta. 

Baton  Rouge,  LA  70806 
(504)  389-7639 

AGRICULTURE 

Commissioner 

Department  of  Agriculture 
State  Capitol 
900  Riverside  N. 

P.  0.  Box  44302,  Capitol  Sta. 

Baton  Rouge,  LA  70804 
(504)  389-5453 


(Continued) 
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AIR  POLLUTION  CONTROL 
Chief 

Air  Quality  Section 

Bureau  of  Environmental  Services 

Health  and  Human  Resources  Administration 

414  State  Office  Building 

325  Loyola  Avenue 

P.  0.  Box  60603  (70160) 

New  Orleans,  LA  70112 
(504)  527-5115 

ARCHIVES  AND  RECORDS 
Director 

Archives  and  Records  Division 
Office  of  the  Secretary  of  State 
1515  Choctaw  Drive 
P.  0.  Box  44125 
Baton  Rouge,  LA  70804 
(504)  389-5256 

ATTORNEY  GENERAL 

Attorney  General 
Department  of  Justice 
State  Capitol 
900  Riverside  N. 

Baton  Rouge,  LA  70804 
(504)  389-6761 

COMMERCE 

Executive  Director 
Department  of  Commerce  and  Industry 
State  Land  and  Natural  Resources  Building 
P.  0.  Box  44185,  Capitol  Sta. 

Baton  Rouge,  LA  70804 
(504)  389-5371 

ECONOMIC  DEVELOPMENT 

Executive  Director 
Department  of  Commerce  and  Industry 
State  Land  and  Natural  Resources  Building 
P.  0.  Box  44185,  Capitol  Sta. 

Baton  Rouge,  LA  70804 
(504)  389-5371 
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ENVIRONMENTAL  AFFAIRS 

Executive  Director 

Governor's  Council  on  Environmental  Quality 
P.  0.  Box  44066 
Baton  Rouge,  LA  70804 
(504)  389-6981 

FEDERAL-STATE  RELATIONS 
Director 

Commission  on  Intergovernmental  Relations 
300  Louisiana  Avenue 
Baton  Rouge,  LA  70802 
(504)  389-5664 

FISH  AND  GAME 
Director 

Wildlife  and  Fisheries  Commission 
400  Royal  Street 
New  Orelans,  LA  70130 
(504)  568-5667 

FORESTRY 

State  Forester 
Forestry  Commission 
P.  0.  Box  1628 
Baton  Rouge,  LA  70821 
(504)  389-7361 


GEOLOGY 

State  Geologist 
Louisiana  Geological  Survey 
Department  of  Conservation 
Geology  Building 
Louisiana  State  University 
Box  G,  University  Sta. 

Baton  Rouge,  LA  70893 
(504)  389-5812 

HIGHWAYS 

Director 

Department  of  Highway 
1201  Capitol  Access  Road 
P.  0.  Box  44245,  Capitol  Sta. 
Baton  Rouge,  LA  70804 
(504)  389-5112 
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HISTORIC  PRESERVATION 
Director 

Art,  Historical,  and  Cultural  Preservation  Agency 
Old  State  Capitol 
100  St.  Philip  Street 
Baton  Rouge,  LA  70801 
(504)  389-5086 

LAW  ENFORCEMENT  PLANNING 
Executive  Director 

Commission  on  Law  Enforcement  and  Administration 
of  Criminal  Justice 
1885  Wooddale  Blvd. 

Baton  Rouge,  LA  70806 
(504)  389-7178 

LEGISLATIVE  RESEARCH 

Executive  Director 
Legislative  Council 
State  Capitol 
900  Riverside  N. 

P.  0.  Box  44012,  Capitol  Sta. 

Baton  Rouge,  LA  70804 
(504)  389-6141 

LIBRARY  SERVICES 

State  Librarian 
State  Library 
760  Riverside  N. 

P.  0.  Box  131 
Baton  Rouge,  LA  70821 
(504)  389-5156 

NATURAL  RESOURCES 
Commissioner 

Department  of  Conservation 
State  Land  and  Natural  Resources  Building 
P.  0.  Box  44275 
Baton  Rouge,  LA  70804 
(504)  389-5161 

OIL  AND  GAS 

Oil  and  Gas  Division 
Land  Office 

State  Land  and  Natural  Resources  Building 
Baton  Rouge,  LA  70804 
(504)  389-5184 
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PARKS 

Director 

State  Parks  and  Recreation  Commission 

625  N.  4th  Street 

P.  0.  Drawer  1111  (70821) 

Baton  Rouge,  LA  70802 
(504)  389-5761 

PLANNING 

Executive  Director 
State  Planning  Office 
4528  Bennington  Avenue 
Baton  Rouge,  LA  70808 
(504)  389-7041 

POLICE 

Super intendent 
State  Police  Division 
Department  of  Public  Safety 
265  S.  Foster  Drive 
P.  0.  Box  1791 
Baton  Rouge,  LA  70821 
(504)  389-7406 


PUBLIC  UTILITIES 
Secretary 

Public  Service  Commission 
State  Capitol 
900  Riverside  N. 

P.  0.  Box  44035,  Capitol  Sta. 
Baton  Rouge,  LA  70804 
(504)  389-5867 

PUBLIC  WORKS 
Director 

Department  of  Public  Works 
Capitol  Annex 
Baton  Rouge,  LA  70804 
(504)  389-6287 


SECRETARY  OF  STATE 

Secretary  of  State 
State  Capitol 
900  Riverside  N. 

P.  0.  Box  44125 
Baton  Rouge,  LA  70804 
(504)  389-6181 
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WATER  POLLUTION  CONTROL 
Director 

Water  Pollution  Control  Division 
Wildlife  and  Fisheries  Commission 
Geology  Building 
Louisiana  State  University 
Baton  Rouge,  LA  70803 
(504)  389-5300 
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State  Offices:  Sources  of  Information  Useful  to 
Mobile  District  Activities  Within  Georgia 


ADJUTANT  GENERAL 

Adjutant  General 

Department  of  Defense 

959  E.  Confederate  Avenue,  S.E. 

P.  0.  Box  17965 
Atlanta,  GA  30316 
(404)  656-1700 

ADMINISTRATION 

Commissioner 

Department  of  Administrative  Services 
400  Mitchell-Pryor  Building 
116  Mitchell  Street,  S.W. 

Atlanta,  GA  30303 
(404)  656-5514 

AGRICULTURE 

Commissioner 

Department  of  Agriculture 
Agriculture  Building 
Capitol  Sq.,  S.W. 

Atlanta,  GA  30334 
(404)  656-3600 

AIR  POLLUTION  CONTROL 
Chief 

Air  Protection  Branch 
Environmental  Protection  Division 
Department  of  Natural  Resources 
Trinity-Washington  Building 
270  Washington  Street,  S.W. 

Atlanta,  GA  30334 
(404)  656-6900 

ARCHIVES  AND  RECORDS 
Director 

Department  of  Archives  and  History 
Office  of  the  Secretary  of  State 
330  Capitol  Avenue,  S.E. 

Atlanta,  GA  30334 
(404)  656-2358 
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ATTORNEY  GENERAL 

Attorney  General 
Law  Department 
132  Judicial  Building 
40  Capitol  Sq.,  S.W. 

Atlanta,  GA  30334 
(404)  656-4586 

COMMERCE 

Commissioner 

Bureau  of  Industry  and  Trade 
Department  of  Community  Development 
601  Tt inity-Washington  Building 
270  Washington  Street,  S.W. 

P.  0.  Box  38097 
Atlanta,  GA  30334 
(404)  656-3556 

COMMUNITY  AFFAIRS 
Commissioner 

Bureau  of  Community  Affairs 
Department  of  Community  Development 
7  Martin  Luther  King,  Jr.,  Dr.,  S.W. 
Atlanta,  GA  30334 
(404)  656-3836 

ECONOMIC  DEVELOPMENT 
Commissioner 

Bureau  of  Industry  and  Trade 
Department  of  Community  Development 
601  Trinity-Washington  Building 
270  Washington  Street,  S.W. 

P.  0.  Box  38097 
Atlanta,  GA  30334 
(404)  656-3556 

ENVIRONMENTAL  AFFAIRS 
Director 

Environmental  Protection  Division 
Department  of  Natural  Resources 
822  Trinity-Washington  Building 
270  Washington  Street,  S.W. 

Atlanta,  GA  30334 
(404)  656-4713 
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FISH  AND  GAME 
Director 

Game  and  Fish  Division 
Department  of  Natural  Resources 
719  Trinity-Washington  Building 
270  Washington  Street,  S.W. 
Atlanta,  GA  30334 
(404)  656-3523 

FORESTRY 

Director 

Forestry  Commission 
P.  0.  Box  819 
Macon,  GA  31202 
(912)  744-3237 


GEOLOGY 

Director 

Geologic  and  Water  Resources  Division 
Department  of  Natural  Resources 
400  Agriculture  Building 
19  Martin  Luther  King,  Jr.,  Dr.,  S.W. 
Atlanta,  GA  30334 
(404)  656-3214 

HIGHWAYS 

State  Highway  Engineer  and  Commissioner 
Department  of  Transportation 
2  Capitol  Sq.,  S.W. 

Atlanta,  GA  30334 
(404)  656-5206 

HISTORIC  PRESERVATION 
Chief 

Historic  Preservation  Section 
Department  of  Natural  Resources 
703-C  Trinity-Washington  Building 
270  Washington  Street,  S.W. 

Atlanta,  GA  30334 
(404)  656-2840 

LAW  ENFORCEMENT  PLANNING 
Administrator 
State  Crime  Commission 
1430  W.  Peachtree  St.,  N.W. 

Atlanta,  GA  30309 
(404)  656-3825 
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LEGISLATIVE  RESEARCH 

Legislative  Counsel 
316  State  Capitol 
Atlanta,  GA  30334 
(404)  656-5000 

LIBRARY  SERVICES 
Director 

Division  of  Public  Library  Services 
Department  of  Education 
156  Trinity  Avenue,  S.W. 

Atlanta,  GA  30303 
(404)  656-2461 


MINING 

Director 

Geologic  and  Water  Resources  Division 
Department  of  Natural  Resources 
400  Agriculture  Building 
19  Martin  Luther  King,  Jr.,  Dr.,  S.W. 
Atlanta,  GA  30334 
(404)  656-3214 

NATURAL  RESOURCES 
Commissioner 

Department  of  Natural  Resources 
815  Trinity-Washington  Building 
270  Washington  Street,  S.W. 

Atlanta,  GA  30334 
(404)  656-3500 


PARKS 

Director 

Division  of  Parks  and  Historic  Sites 
Department  of  Natural  Resources 
707D  Trinity-Washington  Building 
270  Washington  Street,  S.W. 

Atlanta,  GA  30334 
(404)  656-2753 

PLANNING 

Director 

Office  of  Planning  and  Budget 
611C  Trinity-Washington  Building 
270  Washington  Street,  S.W. 

Atlanta,  GA  30334 
(404)  656-3820 
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POLICE 

Commanding  Officer 
State  Patrol 

Department  of  Public  Safety 
959  E.  Confederate  Avenue.  S.E. 
Atlanta,  GA  30316 
(404)  656-6082 

PUBLIC  UTILITIES 

Executive  Secretary 
Public  Service  Commission 
162  New  State  Office  Building 
244  Washington  Street,  S.W. 

Atlanta,  GA  30334 
(404)  656-4536 

PUBLIC  WORKS 
Director 

Building  Authority 
700  Health  Building 
47  Trinity  Avenue,  S.W. 

Atlanta,  GA  30334 
(404)  656-3250 

SECRETARY  OF  STATE 

Secretary  of  State 
214  State  Capitol 
Atlanta,  GA  30334 
(404)  656-2881 

SOLID  WASTE  MANAGEMENT 
Chief 

Solid  Waste  Management  Section 
Environmental  Protection  Division 
Department  of  Natural  Resources 
Trinity-Washington  Building 
270  Washington  Street,  S.W. 

Atlanta,  GA  30334 
(404)  656-2833 

STATE-LOCAL  RELATIONS 
Commissioner 

Bureau  of  Community  Affairs 
Department  of  Community  Development 
7  Martin  Luther  King,  Jr.,  Dr.,  S.W. 
Atlanta,  GA  30334 
(404)  656-3836 
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TRANSPORTATION 

Commissioner 

Department  of  Transportation 
2  Capitol  Sq.,  S.W. 

Atlanta,  GA  30334 
(404)  656-5206 

WATER  POLLUTION  CONTROL 
Chief 

Water  Protection  Branch 
Environmental  Protection  Division 
Department  of  Natural  Resources 
Trinity-Washington  Building 
270  Washington  Street,  S.W. 

Atlanta,  GA  30334 
(404)  656-6593 

WATER  RESOURCES 
Director 

Geologic  and  Water  Resources  Division 
Department  of  Natural  Resources 
400  Agriculture  Building 
19  Martin  Luther  King,  Jr.,  Dr.,  S.W. 
Atlanta,  GA  30334 
(404)  656-3214 
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APPENDIX  E:  A  PHOTOINTERPRETERS '  CATALOG  OF 
REGULATED  ACTIVITIES 


Introduction 


Background 

1.  The  study  reported  in  the  main  text  of  this  report  was  con¬ 
ducted  to  determine  procedures  for  detecting  and  monitoring  activities 
regulated  by  the  Mobile  District.  Procedures  using  digital  scanner 
systems  and  aerial  photographic  systems  were  described  in  Parts  III  and 
IV,  respectively.  Part  V  applies  these  procedures  to  selected  regu¬ 
lated  activities  within  the  District.  One  of  the  applications  utilizing 
aerial  photographic  procedures  was  the  detection  and  monitoring  of  reg¬ 
ulated  structures  and  activities  falling  under  the  purviews  of  Sec¬ 
tion  10  of  the  River  and  Harbor  Act  and  Section  404  of  the  Federal  Water 
Pollution  Control  Act. 

2.  A  critical  requirement  to  successful  application  of  aerial 
photographic  procedures  is  that  the  photointerpreter  be  very  familiar 
with  ground  truth  information  in  the  vicinity  or  region  of  the  aerial 
photography.  A  common  and  direct  way  of  obtaining  this  information  is 
by  on-site  field  inspections  of  many  example  activities.  This  method 
of  familiarization  is  frequently  impractical  from  a  managerial  point  of 
view  due  to  time  and  budgetary  constraints.  Also,  inexperienced  person¬ 
nel  would  have  to  be  cycled  through  identical  field  experiences  in  order 
to  develop  adequate  and  similar  interpretation  skills. 

3.  A  more  practical  approach  to  the  problem  would  be  to  develop 
a  photointerpreters '  catalog  of  sample  activities  that  could  be  used 
in-house  without  resorting  to  field  trips.  This  document  could  then 
be  passed  from  one  employee  to  another  as  personnel  changes  are  made. 

This  not  only  is  more  fiscally  conservative  but  also  ensures  greater 
uniformity  and  consistency  in  the  interpreted  photography. 

Objective  and  scope 

4.  The  objective  of  this  appendix  is  to  present  a  catalog  of  sample 
activities  regulated  by  the  Mobile  District.  Its  intended  use  is  to 


provide  the  Regulatory  Functions  Branch  of  the  Mobile  District  with  an 
aid  for  photointerpreting  aerial  photography.  It  is  meant  to  provide 
photointerpreters  with  a  set  of  photointerpretation  keys  or  training 
samples  of  regulated  activities  along  and  near  the  Gulf  Coastal  region 
of  the  Mobile  District.  With  this  catalog,  one  with  little  or  no  back¬ 
ground  experience  in  interpreting  aerial  photography  should  be  able  to 
develop  sufficient  skills  to  interpret  aerial  photography  taken  in  these 
regions  of  the  Mobile  District.  The  examples  selected  for  inclusion  in 
the  catalog  are  activities  that  comprise  the  majority  of  the  Mobile 
District's  permit-processing  work  load  during  a  normal  year. 

The  Photointerpreters '  Catalog 

5.  The  catalog  begins  with  a  demonstration  of  altitude  effects  on 
aerial  photography  (pages  E5  and  E6) .  As  a  subject  or  feature  of 
interest,  a  pier  with  several  extensions  was  chosen.  Starting  with  the 
highest  altitude,  the  pier  is  shown  at  successively  lower  and  lower 
altitudes.  From  this  demonstration,  one  can  readily  see  the  changes  in 
scale  and  detail  as  a  function  of  altitude. 

6.  The  remainder  of  the  catalog  contains  pictures  and  diagrams  of 
those  activities  that  compose  the  majority  of  the  Mobile  District's 
permit-processing  work  load  during  a  normal  year.  To  demonstrate  the 
variability  of  the  activities,  several  examples  of  each  type  are  pre¬ 
sented.  Each  example  selected  for  presentation  in  the  catalog  was 
assembled  according  to  a  fixed  format,  which  is  described  in  the  follow¬ 
ing  paragraphs. 

7.  First,  a  brief  description  is  given.  This  description  is 
worded  in  much  the  same  way  as  it  might  appear  on  a  permit  form.  Follow¬ 
ing  the  descriptive  paragraph  is  a  schematic  drawing  of  the  activity, 

8.  The  next  two  entries  in  the  catalog  are  the  aerial  photographs. 
One  set  of  photographs  is  in  color  and  the  other  is  in  black  and  white. 
The  original  color  photography  (flown  in  March  1977)  was  taken  in  flight 
with  Kodak  Aerochrome  Infrared  film  number  2443  using  a  Wratten  filter 
number  12.  The  black  and  white  photography  (flown  in  August  1976)  was 
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taken  with  Kodak  Plus-X  Aerographic  film  2402  using  a  Wratten  filter 
number  12.  Both  the  black  and  white  Aerographic  and  the  color  infrared 
films  were  flown  at  an  altitude  of  12,000  ft.  Since  the  cameras  used 
had  6-in.  focal  lengths,  this  translates  into  a  scale  of  1:24,000. 

9.  The  aerial  photography  is  presented  first  by  a  print  made 
from  the  original  film  at  the  original  scale;  then  an  enlargement  of  the 
area  of  interest  is  presented.  The  scale  of  the  enlargements  is  approxi¬ 
mately  1:6,000.  The  grainy  appearance  of  the  black  and  white  enlarge¬ 
ments  is  a  result  of  the  quality  of  the  original  imagery.  When  viewed 
with  a  magnification  factor  of  10,  the  original  film  shows  an  innate 
graininess.  In  most  cases,  however,  this  does  not  detract  from  the 
intended  purpose  of  the  catalog. 

10.  After  the  aerial  photographic  entries,  ground  photographs  from 
several  vantage  points  around  the  feature  of  interest  are  presented. 

These  shots  were  taken  with  35mm  cameras  using  Kodak  Kodacolor  and 
Ektachrome  film.  The  date  of  the  ground  photography  is  March  1978. 

11.  Finally,  for  each  example  in  the  catalog  there  is  a  table  of 
film/filter  combinations  that  can  be  used  to  optimize  the  selection  of 
a  film  and  filter.  These  tables  were  generated  by  using  the  WES- 
developed  Photographic  Systems  Simulation  Model  (see  Appendix  C).  The 
filters  used  in  the  model  are  the  Wratten  Nos.  12,  47B,  58,  25A,  87C, 
and  89B.  The  types  of  film  used  are  described  in  the  following 
tabulation. 


Film  No. 

2402 

2403 
2448 
2443 
2424 


_ Description _ 

Kodak  Plus-X  Aerographic  (black  and  white) 
Kodak  Tri-X  Panchromatic  (black  and  white) 
Kodak  Ektachrome  MS  Aerographic  (color) 

Kodak  Aerochrome  Infrared  (color) 

Kodak  Infrared  Aerographic  (black  and  white) 


12.  In  each  table,  the  four  best  film/filter  combinations  are  ranked 
and  given  a  priority  number  according  to  their  contrast  index  number 
(Appendix  C) .  The  larger  the  value  of  the  index,  the  higher  the 
priority. 
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13.  The  tables  also  contain  the  actual  contrast  index  value  for 
each  film/filter  combination.  Stated  briefly,  the  contrast  index  is 
a  measure  of  the  optical  film  density  difference  between  the  feature  and 
background.  The  higher  the  index,  the  greater  is  the  probability  of 
detection.  A  contrast  index  of  0.20  has  been  determined  as  the  threshold 
value  for  tne  human  eye.  Below  0.20,  the  photointerpreter  cannot  dis¬ 
tinguish  between  background  and  feature.  For  values  equal  to  or  greater 
than  0.20,  the  features  can  be  distinguished  from  the  backgrounds. 
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EFFECTS  OF  ALTITUDE 
ON  PIER  WITH  EXTENSIONS 


Feature  Area  Flown  at  12,000  feet 
(Scale  =  1:24,000) 


Feature  Area  Flown  at  7,000  feet 
(Scale  =  1:14,000) 


Feature  Area  Flown  at  4,000  feet 
(Scale  -  1:8,000) 


Feature  Area  Flown  at  2,000  feet 
(Scale  ■  1:4,000) 


E6 


TIMBER  BULKHEAD 


DESCRIPTION: 


A  timber  bulkhead  125  ft  in  length  with  approximately 
250  cu  yd  of  sand-loam  fill  from  upland  sources  behind 
bulkhead.  In  addition  a  30-ft-long  timber  dike  and  7-ft- 
wide  wooden  stairway  adjacent  to  bulkhead 


ILLUSTRATION: 


t 


\ 


COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 
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t 


BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 
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GROUND  PHOTOGRAPHY 


Section  of  Bulkhead  near  Boat  Slip 
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OPTIMUM  FILM/FILTER  COMBINATIONS 


V 


Feature :  Beach  Sand 

Background:  Water  less  than  0.5  yd  in  depth 


Priority 

Film 

Filter 

Contrast 

Index 

1 

2443 

3 

2.66 

2 

2443 

12 

2.61 

3 

2448 

3 

2.60 

4 

2424 

87C 

1.03 

Ell 


BULKHEAD 


DESCRIPTION:  A  timber  bulkhead  with  a  total  length  of  approximately 
140  ft  surrounding  a  boat  slip.  Approximately  300  cu  yd 
of  material  removed  by  dragline  from  mouth  of  boat  slip 
and  used  as  backfill  behind  bulkhead 


ILLUSTRATION: 


1  a 


I 


El  2 


I 


COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 


of  Feature 


OPTIMUM  FILM/FILTER  COMBINATIONS 


Feature:  Beach  Sand 

Background:  Water  less  than  0.5  yd  in  depth 


Priority  Film  Filter 

1  2443  3 

2  2443  12 

3  2448  3 

4  2424  87C 


Feature:  Grass 

Background:  Water  less  than  0.5  yd  in  depth 


Priority 

Film 

Filter 

1 

2443 

12 

2 

2448 

3 

3 

2424 

87C 

4 

2443 

3 

Contrast 

Index 

2.66 

2.61 

2.60 

1.03 


Contrast 

Index 

0.65 

0.57 

0.57 

0.54 
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WOODEN  DIKE 


DESCRIPTION: 


A  wooden  dike  70  ft  long,  3  ft  high,  and  4  in.  thick, 
constructed  of  creosoted  wooden  planks  and  pilings 


ILLUSTRATION: 


t 


COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 


t 


BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 


t 


GROUND  PHOTOGRAPHY 


Dike  Constructed  of  Creosoted  Wooden  Planks  and  Pilings 


OPTIMUM  FILM/FILTER  COMBINATIONS 

The  dike  presented  in  this  example  offers  only  its  narrowest  dimen¬ 
sion  (i.e.  its  thickness)  for  detection  during  vertical  overflights. 

Its  4-in.  thickness  is  not  resolvable  with  either  the  black  and  white  or 
color  film  types  flown  for  this  catalog  (see  Part  IV  in  the  main  text). 
The  upper  limit  at  which  a  4-in.  thickness  is  still  detectable  on  these 
types  of  film  is  approximately  200  ft.  At  higher  altitudes,  one  must 
determine  the  existence  of  dikes  by  inferential  methods.  For  example, 
the  fact  that  the  dike  tends  to  impede  the  movement  of  shifting 
sand  along  the  shore  frequently  causes  water  depths  to  be  different  on 
either  side  of  the  dike.  The  selection  of  an  optimum  film/filter 
combination  would  then  be  based  upon  differences  in  water 
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depth  rather  than  differences  in  the  dike  and  water.  In  the  present 
example,  one  can  easily  detect  the  differences  in  water  depth.  Therefore, 
the  following  table  of  optimum  film/filter  combinations  was  generated 
using  two  water  depths. 


Feature:  Water  less  than  0.5  yd  in  depth 

Background:  Water  less  than  1.0  yd  but  greater  than  0.5  yd  in  depth 


Priority 

1 

2 

3 


Contrast 


Film 

Filter 

Index 

2AA8 

3 

0.67 

24A3 

3 

0.50 

2443 

12 

0.48 

2402 

58 

0.22 

4 


COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


i 


Enlargement  of  Feature  Area 
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AND  WHITE  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 
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GROUND  PHOTOGRAPHY 


Close-Up  of  Boulders  Composing  Dike 


Side  View  of  Dike 


t 


OPTIMUM  FILM/FILTER  COMBINATIONS 
Feature :  Stone 

Background:  Water  greater  than  1.0  yd  in  depth 


Priority 

Film 

Filter 

Contrast 

Index 

1 

2443 

3 

1.06 

2 

2443 

12 

1.06 

3 

2448 

3 

0.99 

4 

2424 

87C 

0.43 

* 

This  feature  is  not  listed  in  the  feature/background  matrices 
(Appendix  C),  the  reflectance  signature  was  obtained  from  data  tapes 
and  the  feature's  contrast  index  values  were  calculated. 
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METAL  BOATHOUSE 

DESCRIPTION:  A  metal  boathouse  22  ft  wide  by  34  ft  long  adjacent  to  a 
pier  390  ft  long  with  a  6  by  20  ft  "T"  on  the  outboard 
and  an  extension  5  by  45  ft  located  67  ft  from  shore. 

The  width  of  the  pier  varies  from  3  to  5  ft 

ILLUSTRATION: 


— Pier 

Boathouse  \  i  c.  i 


COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


Enlargement  of  Feature  Area 
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BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 


GROUND  PHOTOGRAPHY 


Extension  of  Pier  Used  as  Identifying  Feature 


OPTIMUM  FILM/FILTER  COMBINATIONS 

Feature:  Metal  Structure 

Background:  Hater  greater  than  1.0  yd  in  depth 


Contrast 

Priority  Film  Filter  Index 


COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 


BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Enlargement  of  Feature  Area 
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Feature:  Wooden  Structure 

Background:  Water  greater  than  1.0  yd  in  depth 


Contract 


Priority 

Filter 

Index 

1 

2443 

3 

0.84 

2 

2443 

12 

0.83 

3 

2448 

3 

0.79 

4 

2424 

87C 

0.39 
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FIBERGLASS  BOATHOUSE 


DESCRIPTION: 


ILLUSTRATION: 


A  fiberglass  boathouse  26  ft  long  by  20  ft  wide  con¬ 
structed  adjacent  to  a  pier  6  ft  wide  and  160  ft  long  with 
a  12-  by  32-ft  "T"  on  the  outboard  end 


Shore 
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COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


EAO 


BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 
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GROUND  PHOTOGRAPHY 


Boathouse  with  Boats  Suspended  in  Hoist 


Roof  of  Boathouse  and  Attached  Slide 
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E43 


Boathouse  with  Slide  as  Identifying  Feature 


OPTIMUM  FILM/FILTER  COMBINATIONS 
Feature:  Asbestos  Roofing* 

Background:  Water  greater  than  1.0  metre  in  depth 


Priority 

Film 

Filter 

Contrai 

Index 

1 

2443 

12 

0.88 

2 

2443 

3 

0.85 

3 

2448 

3 

0.74 

4 

2424 

87C 

0.36 

*This  feature  is  not  listed  in  the  feature /background  matrices 
(Appendix  C) ;  the  reflectance  signature  was  obtained  from  data  tapes, 
and  the  feature's  contrast  index  values  were  calculated. 
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I 
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BOAT  RAMP 

DESCRIPTION:  A  concrete  boat  ramp  45  ft  long  by  8  ft  wide 
ILLUSTRATION: 
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COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


Enlargement  of  Feature  Area 


BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 


GROUND  PHOTOGRAPHY 


Concrete  Boat  Ramp  Extending  into  Water 


Boat  Ramp  and  Adjacent  Structures 
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OPTIMUM  FILM/FILTER  COMBINATIONS 

Feature:  Concrete  Structure 

Background:  Water  less  than  0.5  yd  In  depth 


Priority 

Film 

Filter 

Contrast 

Index 

1 

2424 

87C 

0.41 

2 

2443 

3 

0.40 

3 

2424 

89B 

0.39 

4 

2443 

12 

0.38 
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BOAT  HOIST 


DESCRIPTION: 


ILLUSTRATION: 


A  covered  boat  hoist  10  by  18  ft  adjacent  to  a  pier  4  ft 
wide  with  a  12-  by  20-ft  "L"  on  the  outboard  end.  Entire 
length  of  structure  is  approximately  210  ft 
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COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 
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BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 
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OPTIMUM  FILM/FILTER  COMBINATIONS 


Feature:  Metal  Structure 

Background:  Water  greater  than  1.0  yd  in  depth 


Contrast 


Priority 

Film 

Filter 

Index 

1 

2448 

3 

1.92 

2 

2443 

3 

1.80 

3 

2443 

12 

1.68 

4 

2402 

47B 

0.68 

<4 
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BOAT  HOIST 


DESCRIPTION: 


A  boat  hoist  13  ft  wide  by  20  ft  long  built  adjacent  to  a 
pier  6  ft  wide  by  190  ft  long  with  a  13-  by  30-ft  "L"  on 
the  outboard  end 


190 
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4 


Enlargement  of  Feature  Area 


GROUND  PHOTOGRPAHY 


Covered  Boat  Hoist  with  Adjacent  Pier 
OPTIMUM  FILM/FILTER  COMBINATIONS 


Feature:  Uooden  Structure 

Background:  Water  greater  than  1.0  yd  in  depth 


Priority 

Film 

Filter 

Contrast 

Index 

1 

2443 

3 

0.84 

2 

2443 

12 

0.83 

3 

2448 

3 

0.79 

4 

2424 

87C 

0.39 
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BOAT  HOIST 


DESCRIPTION: 

ILLUSTRATION: 


A  covered  boat  hoist  22  ft  wide  by  25  ft  long  adjacent  to 
a  pier  6  ft  wide  and  110  ft  long 


\ 


Boat  Hoist 


COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Enlargement  of  Feature  Area 
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GROUND  PHOTOGRAPHY 


OPTIMUM  FILM/FILTER  COMBINATIONS 
Feature:  Asbestos  Roofing* 

Background:  Water  Greater  than  1.0  yd  in  depth 

Contrast 


Priority 

Film 

Filter 

Index 

1 

2443 

12 

0.88 

2 

2443 

3 

0.85 

3 

2448 

3 

0.74 

4 

2424 

87C 

0.36 

This  feature  is  not  listed  in  the  feature/background  matrices 
(Appendix  C) ;  the  reflectance  signature  was  obtained  from  data  tapes 
and  the  feature's  contrast  index  values  were  calculated. 


BOAT  BASIN 


DESCRIPTION:  An  upland  boat  basin  constructed  by  dragline  dredging  an 
area  75  by  200  ft  with  an  entrance  channel  75  by  30  ft  to 
a  depth  of  6  ft  below  mean  low  water.  Approximately 
4444  cu  yd  sand  removed  and  placed  on  upland  site 


ILLUSTRATION: 


Boat  Shed 
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COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


Enlargement  of  Feature  Area 
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BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Enlargement  of  Feature  Area 


ground  photography 


WJ.«nt  t„  B.,ln 


£66 


4 
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OPTIMUM  FILM/FILTER  COMBINATIONS 


Feature:  Water  greater 
Background :  Beach  Sand 

than 

1.0  yd 

in  depth 

Priority 

t 

Film 

Filter 

Contrast 

Index 

1 

2443 

3 

3.53 

2 

2448 

3 

3.52 

3 

2443 

12 

3.48 

4 

2424 

87C 

1.10 

Feature:  Water  greater 
Background :  Grass 

than 

1.0  yd 

in  depth 

Priorit: 

t 

Film 

Filter 

Contrast 

Index 

1 

2443 

12 

0.74 

2 

2443 

3 

0.65 

3 

2424 

87C 

0.63 

4 

2424 

89B 

0.60 

BOAT  SLIP 


DESCRIPTION:  A  boat  slip  28  by  30  by  36  ft  with  a  depth  of  5  ft  below 
mean  low  tide.  Approximately  200  cu  yd  of  material 
removed  by  dragline  placed  on  upland  property  of  adjacent 
property  owners 


ILLUSTRATION: 
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COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


Enlargement  of  Feature  Area 
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BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Enlargement  of  Feature  Area 
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OPTIMUM  FILM/FILTER  COMBINATIONS 


Feature :  Marsh 

Background:  Water  greater  than  1.0  yd  in  depth 


Priority 

Film 

Filter 

Contrast 

Index 

1 

2424 

87C 

0.29 

2 

2424 

89B 

0.28 

3 

2443 

12 

0.23 

4 

2443 

3 

0.19 
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MARINA 


DESCRIPTION:  A  marina  consisting  of  one  docking  facility  40  ft  wide  by 
120  ft  long  located  in  a  boat  basin  90  ft  wide  by  120  ft 
long.  Adjacent  to  the  basin  is  a  canal  and  an  entrance 
channel  40  ft  wide  by  60  ft  long 


ILLUSTRATION: 


COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 
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BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Enlargement  of  Feature  Area 


GROUND  PHOTOGRAPHY 


Marina  Facility  with  Covered  Boat  Stalls 


Docked  Boats  in  Metal -Topped  Structure 


E76 


« 
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I 

1 
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Canal  Located  Behind  Marina 


OPTIMUM  FILM/FILTER  COMBINATIONS 

Feature :  Metal  Structure 
Background :  Beach  Sand 

Contrast 


Priority 

Film 

Filter 

Index 

1 

2443 

12 

1.80 

2 

2443 

3 

1.72 

3 

2448 

3 

1.60 

4 

2424 

87C 

0.62 
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Feature :  Metal  Structure 

Background:  Water  greater  than  1.0  yd  in  depth 


Contrast 


Priority 

Film 

Filter 

Index 

1 

2448 

3 

1.92 

2 

2443 

3 

1.80 

3 

2443 

12 

1.68 

4 

2402 

47B 

0.68 
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MARINA 


DESCRIPTION: 


ILLUSTRATION: 


A  marina  with  a  metal -covered  docking  facility  62  by 
230  ft  located  in  a  240-  by  115-ft  boat  basin  with  a 
188-  by  40-ft  entrance  channel 


Adjacent 

Structure 


COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


WHITE  AERIAL  PHOTOGRAPHY 


Enlargement  of  Feature  Area 
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GROUND  PHOTOGRAPHY 


Interior  of  Marina  Basin 


Structures  Adjoining  Marina  Basin 
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OPTIMUM  FILM/ FILTER  COMBINATIONS 


Feature:  Metal  Structure 

Background:  Water  greater  than  1.0  yd  in  depth 


Priority 

Film 

Filter 

Contrast 

Index 

1 

2448 

3 

1 .92 

2 

2443 

3 

1.80 

3 

2443 

12 

1.68 

4 

2402 

47B 

0.68 

Feature:  Metal  Structure 
Background:  Beach  sand 

Priority 

Film 

Filter 

Contrast 

Index 

1 

2443 

12 

1.80 

2 

2443 

3 

1.72 

3 

2448 

3 

1.60 

4 

2424 

87C 

0.62 

E83 


MARINA 


DESCRIPTION: 


A  marina  with  three  docking  facilities:  two 
shaped  with  flat-metal  tops  and  the  third  40 
with  9  curved-metal -topped  stalls  each  18  ft 


irregularly 
by  162  ft 
in  width 


ILLUSTRATION: 


t 


COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


t 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 


GROUND  PHOTOGRAPHY 


Comprehensive  View  of  Marina  Facilities 


Boat  Sheds  with  Curved-Metal  Roofs 
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Docking  Structure  with  Flat-Metal  Roof 


OPTIMUM  FILM/FILTER  COMBINATIONS 


Feature:  Metal  Structure 
Background :  Beach  Sand 


Priority 

Film 

Filter 

1 

2443 

12 

2 

2443 

3 

3 

2448 

3 

4 

2424 

87C 

Contrast 

Index 

1.80 

1.72 

1.60 

0.62 
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Feature:  Metal  Structure 

Background:  Water  greater  than  1.0  yd  In  depth 


Contrast 


Priority 

Film 

Filter 

Index 

1 

2448 

3 

1.92 

2 

2443 

3 

1.80 

3 

2443 

12 

1.68 

4 

2402 

47B 

0.68 
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MARINA 


DESCRIPTION:  A  marina  comprised  of  two  docking  facilities:  one  con¬ 
sisting  of  a  wooden  pier  314  ft  long  and  5  ft  wide  adja¬ 
cent  to  which  are  13  metal-topped  boat  sheds  and  5 
uncovered  boat  slips  and  the  other  composed  of  a  wooden 
pier  250  ft  long  and  5  ft  wide  with  9  metal-topped  boat 
sheds  and  5  uncovered  boat  slips.  Boats  entering  the 
marina  pass  a  98-ft  breakwater 
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COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 
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BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Enlargement  of  Feature  Area 


t 


GROUND  PHOTOGRAPHY 


Marina  Facilities  as  Seen  from  Shore 


Boat  Sheds  of  Different  Heights 
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OPTIMUM  FILM/FILTER  COMBINATIONS 

Feature:  Metal  Structure 


Background:  Water  greater 

than  1.0  yd 

in  depth 

Priority 

Film 

Filter 

Contrast 

Index 

1 

2448 

3 

1.92 

2 

2443 

3 

1.80 

3 

2443 

12 

1.68 

4 

2402 

47B 

0.68 

Feature:  Wooden  Structure 
Background :  Water  greater 

than  1.0  yd 

in  depth 

i 

Priority 

Film 

/ 

Filter 

Contrast 

Index 

1 

2443 

3 

0.84 

2 

2443 

12 

0.83 

3 

2448 

3 

0.79 

4 

2424 

87C 

0.39 
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T-SHAPED  PIER 


DESCRIPTION: 


A  private  wooden  pier  7  ft  6  in.  wide  with  a  30-  by  12-ft 
"T"  on  the  outboard  end.  The  entire  length  of  the  struc¬ 
ture  is  82  ft 


ILLUSTRATION: 


Enlargement  of  Feature  Area 


I 


GROUND  PHOTOGRAPHY 


Outboard  End  of  Pier 


View  of  Pier  from  Shore 
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OPTIMUM  FILM/FILTER  COMBINATIONS 


Feature :  Wooden  Structure 

Background:  Water  less  than  1.0  yd  but  greater  than  0.5  yd  in  depth 


Contrast 


Priority 

Film 

Filter 

Index 

1 

2448 

3 

0.54 

2 

2443 

3 

0.48 

3 

2443 

12 

0.44 

4 

2402 

47B 

0.21 
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DESCRIPTION: 

ILLUSTRATION 


l 


t 


L-SHAPED  PIER 


A  wooden  pier  6  ft  wide  by  145  ft  long  with  a  15-ft-wide 
by  24-ft-long  "L"  on  the  outboard  end 


ElOO 


Enlargement  of  Feature  Area 


4 


BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 
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GROUND  PHOTOGRAPHY 


L-Shaped  Pier  with  Mooring  Pilings 


Shoreward  End  of  Pier  with  Black  Rush  in  Foreground 


x 


El  03 


Side  View  of  Pier  with  Beach  Sand  in  Foreground 


OPTIMUM  FILM/FILTER  COMBINATIONS 
Feature:  Wooden  Structure 

Background:  Water  less  than  1.0  yd  but  greater  than  0.5  yd  in  depth 


Priority 

Film 

Filter 

Contrast 

Index 

1 

2448 

3 

0.54 

2 

2443 

3 

0.48 

3 

2443 

12 

0.44 

4 

2402 

47B 

0.21 
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Feature:  Wooden  Structure 

Background:  Water  greater  than  1.0  yd  in  depth 


Priority 

Film 

Filter 

Contrast 

Index 

1 

2443 

3 

0.84 

2 

2443 

12 

0.83 

3 

2448 

3 

0.79 

4 

2424 

87C 

0.39 

1 


BIOS 


WOODEN  PIER 


DESCRIPTION: 


ILLUSTRATION: 


A  wooden  pier  4  by  112  ft  with  a  12-  by  20-ft  "L"  on  the 
outboard  end  and  a  8-  by  23-ft  "L"  67  ft  from  shore, 
with  a  2-  by  25-ft  pier  extension 
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COLOR  INFRARLD  AFRIAL  PHOTOGRAPHY 


Enlargement  of  Feature  Area 


I 


1 


BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 


i 

J 
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OPTIMUM  FILM/FILTER  COMBINATIONS 


Feature:  Wooden  Structure 

Background:  Water  less  than  1.0  yd  but  greater  than  0.5  yd  in  depth 


Contrast 

Priority  Film  Filter  Index 


1 

2448 

3 

0.54 

2 

2443 

3 

0.48 

3 

2443 

12 

0.44 

4 

2402 

47B 

0.21 

Feature:  Wooden  Structure 

Background:  Water  greater  than  1.0  yd  in  depth 


Priority 

Film 

Filter 

Contrast 

Index 

1 

2443 

3 

0.84 

2 

2443 

12 

0.83 

3 

2448 

3 

0.79 

4 

2424 

87C 

0.39 
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PIER  WITH  EXTENSIONS 


DESCRIPTION: 


A  6-ft-wide  pier  with  six  opposite  extensions  24  ft  in 
length  and  a  "T"  54  ft  8  in.  by  10  ft  on  the  outboard  end. 
Extensions  comnence  approximately  76  ft  8  in.  from  the 
outboard  end  and  the  entire  structure  extends  250  ft 
beyond  the  mean  high  water  line 


ILLUSTRATION: 


COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


i  n  l.irgcmcnt  of  Feature  Area 
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BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 
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Outboard  End  of  Pier 


View  Facing  Shore  of  Pier  and  Extensions 
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Cloae-Up  of  Pie*  Extension 


"T”  on 


Outboard  End  of  Pier 


» 
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OPTIMUM  FILM/FILTER  COMBINATIONS 


Feature:  Wooden  Structure 

Background:  Water  greater  than  1.0  yd  in  depth 


Contrast 


Priority 

Film 

Filter 

Index 

1 

2443 

3 

0.84 

2 

2443 

12 

0.83 

3 

2448 

3 

0.79 

4 

2424 

87C 

0.39 

DOLPHINS 


DESCRIPTION:  Five  dolphins  spaced  approximately  50  ft  apart,  each  con¬ 
structed  by  binding  together  5  or  6  creosoted  timber 
pilings  with  steel  cable 


ILLUSTRATION: 


Dolphin 
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COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


Enlargement  of  Feature  Area 
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BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 
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i'fSt  . 


GROUND  PHOTOGRAPHY 


Detailed  Viev  of  Dolphin  Structure 


E120 
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OPTIMUM  FILM/FILTER  COMBINATIONS 

The  dolphins  presented  in  this  example  are  constructed  by  cluster¬ 
ing  5  or  6  creosoted  timber  pilings.  The  diameters  of  the  clusters 
viewed  vertically  downward  are  approximately  30  in.  Given  the  types  of 
film  used  in  the  examples  of  this  catalog,  this  diameter  is  the  resolv¬ 
able  threshold  for  12,000  ft  (see  Part  IV  in  the  main  text).  Above 
this  altitude  the  dolphins  cannot  be  detected.  Below  this  altitude, 
the  dolphins  become  increasingly  easier  to  resolve.  In  this  example, 
two  of  the  dolphins  can  barely  be  seen  in  the  color  film.  They  can  also 
be  inferred  by  the  docked  tug  and  barge.  However,  the  shadows  prevent 
detection  in  the  black  and  white.  Following  are  the  optimum  film/filter 
combinations  for  dolphins. 


Priority 

Film 

Filter 

Contrast 

Index 

1 

2443 

3 

0.84 

2 

2443 

12 

0.83 

3 

2448 

3 

0.79 

4 

2424 

87C 

0.39 
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MARINE  RAIL 


DESCRIPTION: 


An  iron  marine  rail  8  ft  wide  by  85  ft  long 
which  extend  into  the  water 


ILLUSTRATION: 


COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 
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BUCK  AND  WHITE:  AERIAL  PHOTOGRAPHY 


' 


Feature  Area  at  a  Scale  of  1:24 


,000 


E124 


f 
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Marine  Rail  and  Shadow 


OPTIMUM  FILM/FILTER  COMBINATIONS 

The  marine  rail  presented  in  this  example  is  constructed  of  two 
narrow  railroad  tracks.  The  width  of  a  rail  as  viewed  vertically 
downward  is  approximately  5  in.  This  width  is  not  resolvable  from 
12,000  ft  with  either  the  black-and-white  or  the  color  film  used  to 
produce  this  catalog  (see  Part  IV  in  the  main  text).  However,  two 
parallel  dark  lines  appear  in  both  the  black-and-white  and  the  color 
photography.  This  seems  to  contradict  the  spatial  limitations  govern¬ 
ing  the  resolvability  discussed  in  the  text.  An  on-site  inspection 
of  the  marine  rail  revealed  that  the  tracks  were  elevated  above  the 
ground  and  caused  shadows  to  form  under  and  parallel  to  the  tracks. 
Thus  the  total  width  of  shadow  plus  track  was  sufficient  to  become 


E126 


resolvable  and  can  plainly  be  seen  in  the  photography.  Since  the 
effects  of  shadows  were  not  considered  in  this  report,  no  optimum  film/ 
filter  combinations  were  generated  for  the  marine  rail. 
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LAND  DISPOSAL  AREA 


DESCRIPTION:  Dredged  area  50  by  600  ft  with  a  depth  of  8  ft.  Approxi¬ 
mately  20,000  cu  yd  of  material  removed  by  dragline  and 
deposited  on  upland  property 


ILLUSTRATION: 


Disposal  Area 


COLOR  INFRARED  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Are a 
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BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Feature  Area  at  a  Scale  of  1:24,000 


Enlargement  of  Feature  Area 
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OPTIMUM  FILM/FILTER  COMBINATIONS 


Feature:  Beach  Sand 

Background:  Uater  greater  than  1.0  yd  in  dapth 


Contrast 


Priority 

Fila 

Filter 

Index 

1 

2443 

3 

3.53 

2 

2448 

3 

3.52 

3 

2443 

12 

3.48 

4 

2424 

87C 

1.16 

I 
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LAND  DISPOSAL  AND  DREDGING 


DESCRIPTION:  Maintenance  dredging  of  the  western  section  of  Perdido 

Pass.  Dredged  material  disposed  on  upland  sites  adjacent 
to  stone  dike 


ILLUSTRATION: 


Dredging 

Operation 


INFRARED  AERIAL  PHOTOGRAPHY 


Enlargement  of  Feature  Area 
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BLACK  AND  WHITE  AERIAL  PHOTOGRAPHY 


Enlargement  of  Feature  Area 


t 


f 


GROUND  PHOTOGRAPHY 

I 


OPTIMUM  FILM/FILTER  COMBINATIONS 


Feature:  Water  less  than  1.0  yd  but  greater  than  0.5  yd  in  depth 
Background:  Water  greater  than  1.0  yd  in  depth 


Contrast 


Priority 

Film 

Filter 

Index 

1 

2443 

12 

0.39 

2 

2AA3 

3 

0.36 

3 

2A2A 

87C 

0.26 

4 

2A2A 

89B 

0.25 

Feature:  Beach  Sand 

Background:  Water  less  than  1.0  yd  but  greater  than  0.5  yd  in  depth 


Contrast 


Priority 

Film 

Filter 

Index 

1 

2AA8 

3 

3.27 

2 

2AA3 

3 

3.17 

3 

2AA3 

12 

3.09 

A 

2A02 

A7B 

1.00 
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In  accordance  with  letter  fro*  DAEN-RDC,  DAEN-ASI  dated 
22  July  1977,  Subject:  Facsimile  Catalog  Caids  for 
Laboratory  Technical  Publications,  a  facsimile  catalog 
card  in  Library  of  Congress  MARC  format  is  reproduced 
below. 


Struve,  Horton 

Remote-sensing  procedures  for  detecting  and  monitoring 
various  activities  regulated  by  the  Mobile  District  /  by 
Horton  Struve  and  William  L.  Kirk.  Vicksburg,  Miss.  : 

U.  S.  Waterways  Experiment  Station  ;  Springfield,  Va.  ; 
available  from  National  Technical  Information  Service,  1980. 

117,  [269]  p.  :  ill.  ;  27  cm.  (Technical  report  -  U.  S. 
Army  Engineer  Waterways  Experiment  Station  ;  EL-80-1) 

Prepared  for  U.  S.  Army  Engineer  District,  Mobile,  Mobile, 
Ala. 

References:  p.  115-117. 

1.  Aerial  photography.  2.  Detection.  3.  Multispectral 
scanners.  U.  Remote  sensing.  I,  Kirk,  William  L.,  joint 
author.  II.  United  States.  Army.  Corps  of  Engineers.  Mobile 
District.  III.  Series:  United  States.  Waterways  Experiment 
Station,  Vicksburg,  Miss.  Technical  report  ;  EL-80-1. 
TA7.W3**  no. EL-80-1 


